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LIST OF ABBREVIATIONS USED

1. BCLP: Bilateral cleft lip and palate

2. CHSP: Cleft hard and soft palate

3. CLAP: Cleft Lip and Palate

4. CP: Cleft palate

5. DSI: Dysphonia Severity Index

6. FP: Furlow palatoplasty

7. IBM SPSS: International Business Machines Statistical Package for the Social Sciences

8. ICD: International Classification of Diseases

9. IVV: Intravelar Veloplasty

10. LVF: Lateral videofluoroscopy

11. MPFZP: Modified palatoplasty with Furlow Z-plasty

12. ONF: Oronasal fistula

13. PSE: Perceptual speech examination

14. SD: Standard deviation

15. SMCP: Submucous cleft palate

16. UCL: Unilateral cleft lip

17. UCLA: Unilateral cleft lip and alveolus

18. UCLP: Complete unilateral cleft lip and palate

19. VPI: Velopharyngeal insufficiency

20. VPD: Velopharyngeal dysfunction

21. VPF: Velopharyngeal fistula

22. VL: Von Langenbeck procedure

23. χ2: Chi-square



ABSTRACT

Background & Objectives:

This study aimed to compare the outcomes of four different palatoplasty techniques, namely Sommerlad, Furlow,

Langenbeck, and Bardach, in patients with cleft palate who underwent surgery at the SDM Craniofacial Research

Centre between 2015 and 2017. The primary objective was to compare the outcomes of cleft palate repair using

the four techniques in terms of speech, while the secondary objectives include comparing the outcomes in terms

of fistula and arch width.

Methods:

The study was conducted as a prospective cohort study involving 120 patients who had undergone cleft palate

repair using one of four different techniques. Patients were evaluated for complications such as dehiscence,

fistula size and incidence, and arch collapse using maxillary impressions to measure intercanine distance,

intertuberosity distance, and sagittal arch length. Speech outcomes were evaluated using the Henningsson

Universal Parameter Ratings for Reporting Speech Outcomes in Cleft Palate.

Results:

The study concluded that the choice of palatoplasty technique for cleft palate patients should be individualized

based on several factors, including the patient's age, the severity of the cleft, and the surgeon's experience and

preference. Each technique has its own advantages and disadvantages, and the choice of technique should be

made based on the specific needs of the patient. Successful outcomes can be achieved with a variety of

techniques, and the key to success lies in the surgeon's experience and ability to individualize the technique to the

patient's needs.

Interpretation & Conclusion:

The study highlights the importance of selecting the appropriate palatoplasty technique for cleft palate patients to

achieve optimal function and minimize adverse effects on growth. The benefits of each technique depend on the



type and anatomy of the cleft palate, and further research is needed to better understand the long-term outcomes

of different techniques and improve the quality of life for cleft palate patients.
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1. Introduction

Cleft palate, also known as palatoschisis, is a common congenital malformation in which the palate, or roof of the

mouth, has an opening. About 1.5 out of every 1000 babies have a cleft palate, and the risk of isolated cleft palate

is twice as high in females as in males. The severity of a cleft palate can vary, with some clefts having only a

small opening in the soft palate, while others have a complete separation of the hard and soft palate.

The cosmetic and social impact of a cleft lip is usually greater, while the functional impact of a cleft palate is

more severe. It can cause a variety of problems, especially in the first few months of life. These include difficulty

feeding, mastication, deglutition, speech, recurrent ear infections, dental problems, and an overall decrease in

quality of life.

Palatoplasty is a surgical procedure that can repair cleft palates and restore most of the above normal functions,

and it remains the mainstay of treatment today. The timing and type of surgery can vary, but it is usually

performed in the first year of life. The preferred age for palatoplasty is between 6 and 12 months of age, with

some surgeons performing the procedure at 18 months of age.

The goals of palatoplasty include closing oronasal communication by creating an intact hard and soft palate,

creating a normally functioning velopharyngeal mechanism, improving speech intelligibility, achieving normal

facial appearance and hearing, and minimizing the side effects of surgery on the maxillary growth and normal

dento-alveolar development. Various palatoplasty techniques have been described in the literature, each with its

own advantages and disadvantages. In this study, different palatoplasty techniques were compared, including

Bardach, von Langenbeck, Sommerlad (Intravelar Veloplasty), and Furlow Z-plasty.

Bardach is performed to repair complete and wide cleft palates using uni-pedicled flaps that increase the

anterior-posterior length of the palate and allow closure from the soft palate to the anterior portion of the hard

palate. Von Langenbeck, the most widely used technique in the world, uses bi-pedicled flaps and is ideal for

narrow clefts because it provides better vascularity but requires surgical skill due to limited access and visibility.

Sommerlad, a modified version of Von Langenbeck using a medial incision, is best suited for clefts of the soft

palate and reconstructs the levator veli palatini muscle sling, however, its role in wide cleft palates is

questionable. The Furlow double opposing Z-plasty, developed for soft palate clefts, creates two angled,

Z-shaped flaps for closure, overlapping the muscles rather than approximating them edge-to-edge.
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It should be noted that a single technique is not appropriate for all types of cleft palate. The choice of surgical

technique depends on several factors, including the type and extent of cleft, the surgeon's expertise and

preference, and potential postoperative complications, such as effects on maxillary growth and speech, risk of

dehiscence and fistula formation, and risk of dental arch collapse and malocclusion.

A review of the existing literature reveals conflicting views on the outcomes of palatoplasty techniques. In

general, reported fistula rates range from 8.6% (Hardwicke et al. 2014) to 23.7% (Hosseinabad et al. 2015).

Speech was analyzed by different measures such as hypernasality (Van Lierde et al. 2004) and velopharyngeal

function (Zhang et al. 2020), whereas growth was assessed by quantitative evaluations of casts (Mazaheri et al.

1971, 1993) and cephalometric analysis (Liao et al. 2006). Because different variables are used for comparison in

the various studies, it is difficult to reach a consensus on the results of each palatoplasty technique.

Studies on surgical technique for cleft palate have provided conflicting and vivid results, with the choice of

method often appearing arbitrary. Some studies focus only on functional outcome, while some others mention

only speech with short-term follow-up. There is a clear lack of long-term data considering all relevant variables.

The purpose of this study is to evaluate and assess the different palatoplasty techniques in terms of functional

outcomes and effects on maxillary growth with long-term follow-up.
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2. Objectives

AIMS

To determine the frequency and extent of the complications of palatoplasty.

OBJECTIVES

1. The incidence of dehiscence and fistula among cleft palate patients who underwent repair using various

techniques was evaluated.

2. The speech of these patients was also assessed.

3. The maxillary arch dimensions (growth) was monitored on long-term follow-up.
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3. Review of Literature

1. Year: 2017

- Author:

Zach Zhang, Michael Stein, Nigel Mercer, Claudia Malic

- Title:

Post-operative outcomes after CP repair in syndromic and non-syndromic children: a systematic review protocol

- Methods: In this study, the aim is to review the existing evidence on the surgical management of CP,

which is currently lacking in high-level evidence. The objective is to identify the differences in

complication rates between different surgical techniques and timing of repair, in order to optimize CP

management. The study will involve a comprehensive electronic database search using MEDLINE,

EMBASE, and the Cochrane Central Register of Controlled Trials. Two independent reviewers with

expertise in cleft pathology will screen relevant publications to determine which meet the predetermined

inclusion criteria. The primary outcomes of interest will be the rate of palatal fistula, the incidence and

severity of VPI, and the rate of maxillary hypoplasia associated with different techniques and timing of

repair. The findings will be summarized and tabulated, and a meta-analysis will be conducted using a

random effects model.

- Conclusion: There is insufficient evidence to determine the best surgical approach for repairing CP, and

no standard technique has been established for any specific type of CP. Therefore, it is crucial to

understand the differences in complication rates among various surgical techniques and timing of repair

to improve the management of these patients. Examining the outcomes of different CP repair methods in

more detail may also help identify more effective surgical approaches for different types of CPs.

2. Year: 1995

- Author:

Janusz Bardach

- Title:

2FP: Bardach's technique

- Methods: Describes principles of 2FP, steps to avoid, timing and surgical technique of 2FP.

- Conclusion: The 2FP method, which was first introduced by the author in 1967, is a technique that

23



allows for the full closure of palatal clefts. The hard palate is closed with a two-layer closure and the

soft palate is closed with a three-layer closure. This approach can be used to close many palatal clefts

without leaving any exposed bone on the lateral side of the mucoperiosteal flaps in the hard palate area.

By carefully dissecting the muscles of the soft palate from the back of the bony palate and from the

nasal periosteum, it is possible to increase the mobility and length of the soft palate. This paper

describes several key steps of the technique. Studies have shown that this method results in normal

speech production for about 75%-80% of patients. ONFs were found in about 5.2% of patients with all

types of palatal clefts.

3. Year: 1861

- Author:

Bernhard Rudolf Konrad VL

- Title:

Die Uranoplastik mittelst Ablösung des mucös-periostalen Gaumeniiberzuges

- Summary: Describes the VL palatoplasty which is a surgical technique used to repair CPs. The

procedure involves separating the mucoperiosteal flap of the palate from the underlying bones and

repositioning it to close the cleft. The technique was first described by German surgeon Bernhard VL in

the 19th century. It remains one of the most commonly used surgical techniques for CP repair and is

often performed as part of a multistage CP repair.

4. Year: 2009

- Author:

Karoon Agrawal

- Title:

CP repair and variations

- Methods: Describes preoperative considerations, objectives of CP repair, surgical techniques, and

basics of postoperative management.

- Conclusion: Recent advancements in the past two to three decades have greatly improved CP surgery.

Efforts to achieve a more normal anatomy have led to better overall results. Collaboration among a team

of medical professionals has decreased complications and secondary deformities caused by CP. The
24



current trend of performing surgery at an early age, using advanced tools for assessment and evaluation,

and developing procedures to achieve better bone alignment is expected to result in more consistent

outcomes in terms of speech and facial growth following CP repair.

5. Year: 1986

- Author:

Leonard T. Furlow Jr.

- Title:

CP Repair by Double Opposing Z-Plasty

- Number of cases: 22

- Methods: To enhance speech outcomes after palate surgery and ensure normal maxillary growth, a

two-Z-plasty palatoplasty was utilized in 22 infants, including 8 with UCLP, 8 with BCLP, and 6 with

CP only. The Z-plasties allowed for the effective repositioning of palatal muscles to create an

overlapping sling, elongating the velum without utilizing hard palate tissue, which enabled hard palate

closure without pushback or lateral relaxing incisions.

- Results: Out of the 20 children who reached the age for speech evaluation, 18 showed no signs of VPI

and only 2 had mild VPI, which did not require the use of a pharyngeal flap.

- Conclusion: The FP procedure showed positive outcomes for speech but it requires a high level of

surgical skill due to the challenging design of the flaps.

6. Year: 2003

- Author:

Brian C. Sommerlad

- Title:

A Technique for CP Repair

- Number of cases: 442

- Methods: The author presents a new palate repair technique that utilizes minimal dissection and

repositioning of the velar muscles and tendons, performed under a microscope. These primary palate

repairs were done between 1978 and 1992 with a minimum follow-up of 10 years. 80% of the repairs

were done with incisions at the cleft margins and without elevating mucoperiosteal flaps or making
25



lateral incisions.

- Results: Rates of secondary velopharyngeal problems decreased from 10.2% to 4.9% and then to 4.6%

over a 15-year period. Studies of speech outcomes after palate repair and SMCP repair suggest that

more extensive muscle dissection improves velar function.

- Conclusion: The surgical technique has improved over 24 years, with a decrease in velopharyngeal

incompetence resulting from more extensive surgery and operator experience. More extensive muscle

dissection and retropositioning improves palatal function, but ongoing research aims to improve the

technique further.

7. Year: 2013

- Author:

Brian C. Sommerlad, Sheng Li

- Title:

Sommerlad’s Technique of CP Repair

- Methods: It is a modification of the traditional FP that aims to improve speech outcomes by better

reconstructing the velopharyngeal sphincter. The technique involves making more extensive muscle

dissection and repositioning, and using a greater amount of palatal tissue to reconstruct the

velopharyngeal sphincter. This results in a more complete anatomic reconstruction and improved

velopharyngeal function.

- Results: Improved outcomes in CP repair include a higher ratio of velopharyngeal closure and less

impact on the development of the upper jaw and teeth due to fewer incisions and less scarring. This

approach, which involves complete anatomic reconstruction of the velopharyngeal sphincter, has

revolutionized CP surgery techniques and understanding.

- Conclusion: CP repair is crucial for both speech and facial development. Further research is needed to

find the best method for repairing the palate that minimizes any negative impact on facial growth and

maximizes speech outcomes.

8. Year: 2007

- Author:

Darren M. Smith, Lisa Vecchione, Shao Jiang, Matthew Ford, Frederic W.B. Deleyiannis, Mary Ann Haralam,
26



Sanjay Naran, Christine I. Worrall, Jason R. Dudas, Ahmed M. Afifi, Mary L. Marazita, Joseph E. Losee

- Title:

The Pittsburgh Fistula Classification System: A Standardized Scheme for the Description of Palatal Fistulas

- Number of cases: 641

- Methods: The goal of this study is to address the issue of vague terminology in CP research by creating

a standardized classification system for palatal fistulas. The lack of a consistent terminology makes it

difficult to compare outcomes of palatoplasty in the literature or medical records. The researchers

conducted a search of PubMed for definitions and classifications of palatal fistula, as well as incidence

and recurrence rates. They also reviewed 641 patient charts from their Cleft Center over a 25-year

period to identify fistulas. The anatomical descriptions in the literature were used to evaluate the fistula

descriptions from the chart review and develop a practical classification system for clinicians.

- Results: The lack of a standardized system for classifying palatal fistulas was discovered through a

review of the literature. In response, a numerical classification system based on anatomy was created,

which includes seven types of fistulas: type I affects the bifid uvula, type II affects the soft palate, type

III affects the junction of the soft and hard palates, type IV affects the hard palate, type V affects the

junction of the primary and secondary palates (for Veau IV clefts), type VI affects the lingual alveolar,

and type VII affects the labial alveolar.

- Conclusion: The authors propose a standardized numerical classification system for palatal fistulas

which can potentially clarify ambiguities in the literature and facilitate future CP research and clinical

practice. The adoption of this classification system may help to better compare outcomes across studies

and improve communication among healthcare professionals.

9. Year: 2007

- Author:

Darren M. Smith, Lisa Vecchione, Shao Jiang, Matthew Ford, Frederic W.B. Deleyiannis, Mary Ann Haralam,

Sanjay Naran, Christine I. Worrall, Jason R. Dudas, Ahmed M. Afifi, Mary L. Marazita, Joseph E. Losee

- Title:

The Pittsburgh Fistula Classification System: A Standardized Scheme for the Description of Palatal Fistulas

- Number of cases: 641

- Methods: The goal of this study is to address the issue of vague terminology in CP research by creating
27



a standardized classification system for palatal fistulas. The lack of a consistent terminology makes it

difficult to compare outcomes of palatoplasty in the literature or medical records. The researchers

conducted a search of PubMed for definitions and classifications of palatal fistula, as well as incidence

and recurrence rates. They also reviewed 641 patient charts from their Cleft Center over a 25-year

period to identify fistulas. The anatomical descriptions in the literature were used to evaluate the fistula

descriptions from the chart review and develop a practical classification system for clinicians.

- Results: The lack of a standardized system for classifying palatal fistulas was discovered through a

review of the literature. In response, a numerical classification system based on anatomy was created,

which includes seven types of fistulas: type I affects the bifid uvula, type II affects the soft palate, type

III affects the junction of the soft and hard palates, type IV affects the hard palate, type V affects the

junction of the primary and secondary palates (for Veau IV clefts), type VI affects the lingual alveolar,

and type VII affects the labial alveolar.

- Conclusion: The authors propose a standardized numerical classification system for palatal fistulas

which can potentially clarify ambiguities in the literature and facilitate future CP research and clinical

practice. The adoption of this classification system may help to better compare outcomes across studies

and improve communication among healthcare professionals.

10. Year: 2008

- Author:

Aik-Ming Leow, Lun-Jou Lo

- Title:

Palatoplasty: Evolution and Controversies

- Methods: The treatment of CP has undergone a lengthy evolution, with various repair techniques

resulting from years of modifications. While successful closure of the CP was once the main challenge,

the focus of modern palatoplasty is now achieving an optimal speech outcome without negatively

impacting maxillofacial growth. Controversies related to speech and maxillofacial growth have arisen

over the effectiveness of different treatment protocols throughout the history of CP surgery. This article

provides a review of the evolution of CP surgery from its origins to modern-day palatoplasty, describing

the various techniques and modifications commonly used. The article also addresses current

controversial issues regarding the timing of CP repair and its impact on speech and maxillofacial
28



growth.

- Conclusion: CP repair has undergone significant advancements over time. While there is now general

agreement that surgery should be performed at 18 months, there are still unresolved issues related to the

optimal timing of palatoplasty and its effects on speech development and maxillofacial growth. These

issues can only be resolved through rigorous, randomized, and prospective clinical trials, which will

enhance treatment outcomes for individuals undergoing CP repair.

11. Year: 2022

- Author:

Priyanka Naidu, Caroline A. Yao, David K. Chong, William P. Magee III

- Title:

CP Repair: A History of Techniques and Variations

- Summary:

Orofacial clefting is a common surgical condition that often involves the palate. CP repair has evolved

over time to prioritize speech development and avoid midface hypoplasia, yet there is still controversy

and variable consensus on technique, timing, and sequence. Evaluation of success is hindered by a lack

of universal outcome metrics and difficulty maintaining long-term follow-up. This article describes

current controversies and how the history of CP repair has influenced current techniques commonly

used worldwide. It suggests the need for a global consortium on cleft care to gather expert opinions on

current practices and outcomes and to standardize technique classifications to achieve anatomical

closure with optimal velopharyngeal competence and minimize maxillary hypoplasia and palatal

fistulae.

12. Year: 2009

- Author:

Kevin S. Smith, Carlos M. Ugalde

- Title:

Primary Palatoplasty Using Bipedicle Flaps (Modified VL Technique)

- Summary: A crucial factor in palatoplasty is ensuring that there is enough dissection and closure

without tension. It is important to release the levator veli palatini muscle from the hard palate and
29



reattach it by anastomosis with the opposite pedicle. The conventional method of IVV involves the use

of the bipedicle flap technique. The incorporation of double-reversing Z-plasties with a bipedicle flap

may have an advantage in terms of improving speech outcomes. Although there is no literature to

describe this particular technique, it is common for modifications to be made to existing cleft

techniques.

13. Year: 2005

- Author:

Adam B. Weinfeld, Larry H. Hollier, Melvin Spira, Samuel Stal

- Title:

International trends in the treatment of CLAP

- Number of cases: 6432

- Methods: The study conducted in 2004 provides an updated review of the current methods and timing

of treatment for cleft patients. The authors make comparisons, where feasible, with a prior study

conducted by the main author in 1998 and with the Eurocleft Project that occurred between 1996 and

2000.

- Results: The care of cleft patients lacks consistency, but there is significant agreement on several

aspects of cleft care as demonstrated by the comparison of studies. Presurgical orthopedic appliances,

mainly of the nasoalveolar moulding type, are commonly used. Rotation advancement is still the

primary method for repairing the cleft lip, often with alar repositioning. However, there is greater

variability and diversity in palate care, with the Furlow technique being a frequently used procedure.

- Conclusion: By comparing the outcomes of this study with the results of the two earlier studies, it is

evident that the field of CLAP surgery is continuously evolving and adapting over time.

14. Year: 1978

- Author:

Wolfram Schweckendiek

- Title:

Primary Veloplasty: Long-Term Results without Maxillary Deformity. A Twenty-five Year Report

- Number of cases: 266
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- Methods: The author recommends performing primary veloplasty in the first year of life for patients

with clefts, which allows for normal growth of the upper jaw and facial skeleton. Although a cleft in the

hard palate may remain, patients can still develop intelligible speech. The closure of the residual cleft in

the hard palate is usually delayed until the patient is between 12 to 14 years old, when normal jaw

growth is almost finished. The author and their father have been using this method in their clinic for

three decades.

- Results: The author has received final results for 266 patients who underwent surgical closure of the

residual cleft, and on average, the width of the cleft was reduced by at least 60 to 70 percent. In more

than 95 percent of cases, the edges of the alveolar cleft were close together before the surgical closure.

After primary veloplasty, normal growth of the maxilla and cranial bones has been observed clinically

and radiologically in several hundred adult patients.

- Conclusion: Satisfactory long-term outcomes have been obtained with minimal surgical interventions

and low risks for the young patients. These results are considered good for supporting the development

of typical speech and very good for allowing normal growth of the jaw and face. As a result, the authors

believe that it is appropriate to continue to recommend primary veloplasty for treating patients with

CLAP.

15. Year: 1980

- Author:

Bard Cosman, Arlene S. Falk

- Title:

Delayed Hard Palate Repair and Speech Deficiencies: A Cautionary Report

- Number of cases: 32

- Methods: It has been proposed that closing the soft palate early and waiting to close the hard palate can

balance the benefits of early palate closure for speech with avoiding potential harm to maxillary growth.

The article presents 32 cases treated in this manner, followed for an average of 8.7 years.

- Results: The majority of the patients failed to attain adequate speech by 5 years of age. The remaining

palate fistula shrunk quickly, but only 3 patients achieved closure naturally. Fixing the residual fistula at

a later time was difficult. The problems with speech caused by the front palate opening were significant.

Most of the patients needed pharyngeal flaps to correct VPI.
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- Conclusion: Individuals considering this method should be aware of its speech limitations and the

technical challenges involved in the surgery.

16. Year: 1982

- Author:

Debra Susan Dorf, John W. Curtin

- Title:

Early CP repair and speech outcome

- Number of cases: 80

- Methods: The speech production and age at time of palatal repair were studied in 80 children with CP.

Children who underwent palatal repair before they began speaking showed significantly improved

speech compared to those whose palates were repaired between the ages of 12 and 27 months.

- Results: The hypothesis that earlier palatal repair leads to more normal speech development was proven

in this study. Instead of only using chronological age to determine the timing of initial palatal repair, the

speech development stage of each child should be taken into consideration to achieve optimal speech

outcomes and ensure speech development aligns with that of non-cleft peers. Early speech and language

evaluations starting at 6 months of age are crucial in determining this stage of development, and thus an

essential aspect in the rehabilitation of children with CPs.

- Conclusion: Further research is required to strike a balance between prioritizing early speech normalcy

and considering craniofacial growth. To accomplish this, ongoing collaboration between surgeons and

speech pathologists is crucial to ensure that important decisions are based on sound research findings.

17. Year: 1984

- Author:

Thomas M. Dreyer, William C. Trier

- Title:

A Comparison Of Palatoplasty Techniques

- Number of cases: 80

- Methods: Patients who underwent palatoplasty at the University of North Carolina from 1966 to 1978

were evaluated, three groups were assessed: cases repaired with the VL method, cases repaired using
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palate lengthening procedures, and cases repaired using VL's procedure with levator reconstruction. The

study evaluated speech outcome and pressure-flow testing to determine velopharyngeal closure.

Excluded were patients with inadequate follow-up, mental retardation, or who had a pharyngeal flap at

the time of surgery. The study found that speech outcome was excellent in some cases, acceptable in

others, and poor in some cases, where operative procedures were required.

- Results: Overall, 16 (5.1%) required subsequent pharyngeal flap for VPI, and 48 (15.4%) required ONF

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 ONF repair.

- Conclusion: There was no significant difference in speech between children who underwent simple VL

closure and those who had palate lengthening procedures. However, children who had levator

reconstruction had superior speech results. Only 2 out of 22 children had poor speech post-surgery.

Pressure-flow studies showed good closure in 57% of the palate lengthening group, 52% of the VL

group, and 91% of the levator reconstruction group. Additionally, the need for a pharyngeal flap was

significantly lower in the levator reconstruction group (9%) compared to the VL (38%) and palate

lengthening group (38%).

18. Year: 1988

- Author:

Ignacio Trigos, Antonio Ysunza

- Title:

Comparison of Palatoplasty With and Without Primary Pharyngoplasty

- Number of cases: 347

- Methods: The study conducted an evaluation of two different methods used to treat patients with CP.

The first method involved performing a push-back palatoplasty along with San Venero Roselli's

pharyngoplasty before the patients reached 18 months of age. The second method was an isolated

push-back displacement procedure. The research involved reviewing 347 patients and comparing the

two methods based on various factors such as the occurrence and severity of VPI, the pattern of

velopharyngeal closure, the movement of the lateral pharyngeal walls, and the effect of the patient's age

at the time of the operation.

- Results: Patients who underwent the combined push-back palatoplasty and San Venero Roselli's
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pharyngoplasty procedure had a lower incidence of VPI compared to those who received the isolated

push-back displacement procedure. Among the patients who developed VPI, those who underwent the

combination procedure tended to have less severe VPI. The two groups showed similar patterns of

velopharyngeal closure and lateral pharyngeal wall movement. The likelihood of developing VPI tended

to increase when the operation was performed after the patient reached three years of age.

- Conclusion: The combined push-back palatoplasty and San Venero Roselli's pharyngoplasty procedure

proved effective in avoiding palatal shortening. Administering the combination procedure at an early

age can prevent the development of incorrect articulation patterns.

19. Year: 2002

- Author:

R. W. Pigott, E. H. Albery, I. S. Hathorn, N. E. Atack, A. Williams, K. Harland, A. Orlando, S. Falder, B.

Coghlan

- Title:

A Comparison of Three Methods of Repairing the Hard Palate

- Number of cases: 139

- Methods: This study aimed to compare the outcomes of growth, speech, and nasal symmetry of three

different methods used for hard palate repair in children with unilateral bony complete CLAP. The

records of consecutive children born between 1972 and 1992 were examined, and identical management

of lip, nose, alveolus, and soft palate was followed. The hard palate repair was performed using one of

three methods: Cuthbert Veau from 1972 to 1981, VL from 1982 to 1989, or medial Langenbeck (ML)

from 1989 to 1991. The outcome measures included the GOSLON yardstick or 5-year model index for

growth, an articulation test for speech, and nasal anemometry and Coghlan computer-based assessment

for nasal symmetry. Although these measures were developed during the period of data collection, they

were not specifically designed for this study.

- Results: The shift from the Cuthbert Veau to VL to ML techniques showed a clear tendency toward

better anteroposterior maxillary growth. However, the small sample size resulted in statistical

insignificance. Improved arch form was thought to contribute to a significant decrease in cleft-related

speech errors (p = .01). There was no significant improvement in VPI or nasal symmetry, suggesting

that the improvements in growth and speech were not solely due to increased surgical experience.
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- Conclusion: The improvement in incisor relationships and articulation from Cuthbert Veau to VL to ML

was attributed to a decrease in periosteal undermining and residual exposed palatal shelf.

20. Year: 2018

- Author:

Mitchell A. Pet, Ryan Dodge, Babette Siebold, Sara Kinter, Jonathan Perkins, Raymond W. Tse

- Title:

Speech and Surgical Outcomes in Children With Veau Types III and IV CP: A Comparison of Internationally

Adopted and Nonadopted Children

- Number of cases: 281

- Methods: The aim of this retrospective cohort study was to compare the surgical and speech outcomes

of CP repair in international adoptees and non-adoptees and to investigate the impact of the age at the

time of the initial palatoplasty. The study was conducted at a Tertiary Care Children's Hospital and

included 70 international adoptees and 211 non-adoptees with Veau type III and IV clefts (without

associated syndrome) who underwent repair at the hospital. The study evaluated various outcomes, such

as VPI, compensatory misarticulations, intelligibility, nasal air emission, ONF, and secondary speech

surgery, which were assessed using speech evaluations conducted at around 5 years of age, and the

results were collected from a prospectively collected database.

- Results: This study compared the outcomes of CP repair in adopted and non-adopted patients and

analyzed the impact of age at initial palatoplasty. Adoptees had their palatoplasty 10.4 months later on

average than non-adoptees, 5.2 months after arrival. Adoptees had a higher likelihood of

moderate/severe VPI and required secondary speech surgery more frequently, although ONF rates were

similar. The study found that an increased age at the time of initial palatoplasty was a significant

predictor of moderate to severe VPI and the need for secondary speech surgery. Speech evaluations were

conducted at approximately 5 years of age and the data was obtained from a prospectively collected

database.

- Conclusion: The study found that international adoptees receive palatoplasty later than non-adoptees,

with a mean delay of 10.4 months, and are at a significantly higher risk of developing moderate to

severe VPI and needing secondary speech surgery. The study suggests that delayed repair may be a

contributing factor to these outcomes, although a causal relationship has not been established. The study
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highlights the potential benefit of early surgical intervention for unrepaired CPs in international

adoptees. Additionally, the study identifies that half of the delay in palate repair occurs post-adoption,

indicating the possibility for changes in practice to address this issue.

21. - 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 CPs

- Number of cases: 142

- Site: Isolated complete CHSP with either Veau II or Veau III (complete UCLP)

- Parameters: Nonsyndromic patients, age less than 3 years at the time of palatoplasty, CP width >8 mm,

primary CP 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, ONF,

and VPI, respectively)

- Methods: Patients with CHSP (Veau II or III) underwent cleft repair by modified palatoplasty with

MPFZP, VL procedure, or 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 SD or as the frequency and

percentage where appropriate. ANOVA was used to compare age at the time of repair and cleft width

among the three treatment groups. The χ2 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, CP 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 ONF 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
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community towards considering the MPFZP as a preferred technique for cleft repair in patients with

wider Veau type II and III CP.

22. Year: 2019

- Author:

Rona Slator, Lydia Iyamu Perisanidou, Andy Ness, Andrew K. Wills

- Title:

Range and timing of surgery, and surgical sequences used, in primary repair of UCLP: The Cleft Care UK study

- Number of cases: 268

- Methods: The aim of this study was to provide a description of the types of surgical procedures used to

correct CLAP in the United Kingdom, with a particular focus on the timing and sequence of these

procedures for UCLP. The study population consisted of 268 5-year-old children with UCLPwho were

born between 2005 and 2007 and were part of the Cleft Care UK study. The surgical data was collected

by surgeons during research clinics and recorded on a standardized questionnaire.

- Results: Data on surgical procedures were collected for 251 children (94%) with UCLPfrom all 18 cleft

centres in the UK, over a period of two years. A total of 10 different surgical sequences were used by 32

surgeons to repair the CLAP. The most commonly used sequence involved repairing the cleft lip and

anterior hard palate first, followed by repair of posterior hard palate and soft palate (70%). Some

surgical sequences were only used once. Although most surgeons had a preferred sequence, 11 out of 29

(38%) used more than one sequence during the study period. The timing of repair of the lip, hard palate,

and soft palate varied with the surgical sequence and between surgeons, even after adjusting for the

different sequences used.

- Conclusion: Although cleft services in the UK are centralized, there is still significant variation in both

the timing and sequence of surgical repair for CLAP in infants. Additional research is necessary to

determine if these differences are linked to variations in outcomes.

23. Year: 2019

- Author: Michael J. Stein, Zach Zhang, Matthew Fell, Nigel Mercer, Claudia Malic

- Title:

Determining Post-Operative Outcomes After CP Repair: A Systematic Review and Meta Analysis
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- Number of cases: 32

- Methods: The article describes a literature review aimed at investigating the complication rates of

various CP repair techniques. The study aimed to critically evaluate the existing evidence base to help

improve CP care. Validated scales were used to assess the quality of the studies reviewed. The

heterogeneity between studies was assessed using the I2 statistic. Pooled relative risks (RR) with 95%

confidence intervals were reported using random effect model analysis and forest plots. A p-value of

0.05 was set as the threshold for statistical significance. The outcomes of interest were the rates of

fistula and VPI following CP repair.

- Results: Out of 2386 studies found, 852 were screened and 227 were included, with 130 studies (57%)

focused on fistulas and 122 studies (54%) on VPI. Meta-analyses of 32 studies showed that the Furlow

technique was linked to fewer post-operative fistulas than the VL and Veau/Kilner/Wardill techniques

(RR=0.56[0.39–0.79],p<0.01 and RR=0.25[0.12–0.52],p<0.01, respectively). One-stage repair was

associated with fewer fistulas than two-stage repair (RR=0.42[0.19–0.96],p=0.04). The Furlow repair

was also associated with less VPI than the Bardach palatoplasty (RR=0.41[0.23, 0.71],p<0.01), and

one-stage repair was linked to a lower VPI rate than two-stage repairs (RR=0.55[0.32, 0.95],p=0.03).

- Conclusion: According to the study, the Furlow technique has a lower incidence of post-operative

fistulas compared to the VL and Veau/Kilner/Wardill techniques, and a lower incidence of VPI

compared to the Bardach palatoplasty. Additionally, one-stage repairs have a lower risk of fistula

formation and VPI compared to two-stage repairs.

24. Year: 2022

- Author:

Erdenetsogt Jargaldavaa, Ayanga Gongorjav, Batbayar Badral, Khentii Lkhamsuren, Narantuya Ichinkhorloo

- Title:

Primary Palatoplasty: A Comparison of Results by Various Techniques ‐ A Retrospective Study

- Number of cases: 335

- Methods: Patients with congenital CP who underwent four different types of palatoplasty surgery by

three surgeons at a National Center for Maternal and Child Health were evaluated. The study used

Nasopharyngoscopy to evaluate velopharyngeal function and analyzed the results using the Veau system

and the Golding-Kushner scale in relation to cleft types and primary palatoplasty techniques. Statistical
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analysis was done using Pearson's χ2 and binary logistic regression.

- Results: Patients with a mean age of 22.9 ± 13.6 months at primary palate repair were evaluated. There

were various types of clefts represented in the sample, with the most common being Veau-III. The study

also looked at the different primary palatoplasty techniques used, with Furlow being the most common.

The study found that the Furlow technique had the highest success rate of 89.4% for adequate

velopharyngeal function, followed by Mongolian technique at 62.2% and the "two flap" and VL

techniques at 48.1% and 47.1%, respectively.

- Conclusion: The study found that the Furlow and Mongolian techniques were the most effective for

preserving velopharyngeal function after primary palatoplasty. Specifically, the FP technique was best

for Veau I and II clefts, and the Mongolian technique was best for Veau III and IV clefts.

25. Year: 2000

- Author:

Rod J. Rohrich, Edward J. Love, H. Steve Byrd, Donnell F. Johns

- Title:

Optimal Timing of CP Closure

- Summary: The primary treatment goals for individuals with CP are normal speech, normal

maxillofacial growth, and normal hearing. There is an ongoing debate over the optimal timing of CP

surgery, with some advocating for early palatoplasty to improve speech and hearing and others favoring

delayed hard palate repair to avoid disrupting facial growth. In this paper, the authors provide an

updated analysis of this debate, supported by a thorough review of the literature and their own clinical

experience. They propose a logical algorithm for determining the best timing of surgery based on these

findings.

26. Year: 2017

- Author:

Gunvor Semb, Hans Enemark, Hans Friede, et al.

- Title:

A Scandcleft randomised trials of primary surgery for UCLP: 1. Planning and management

- Number of cases: 312

- Methods: The optimal surgical approach for UCLP has been a topic of uncertainty for some time, with
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few randomized trials conducted. This paper presents an introduction to three randomized trials of

primary surgery for children born with UCLP, along with the CONSORT protocol that was developed

for the trials. A management structure was also established to ensure long-term engagement and

commitment to the project. The trials involved ten established national or regional cleft centres, and

each trial utilized a common method of lip and soft palate closure at 3-4 months and hard palate closure

at 12 months. Trial 1 compared this to hard palate closure at 36 months, Trial 2 compared it to lip

closure at 3-4 months and hard and soft palate closure at 12 months, and Trial 3 compared it to lip and

hard palate closure at 3-4 months and soft palate closure at 12 months. The primary outcomes focused

on speech and dentofacial development, while a range of perioperative and longer-term secondary

outcomes were also examined.

- Results: Over a span of nine years, 448 infants were enrolled, and almost all of them (99.8%) were still

involved in the study after five years.

- Conclusion: The subsequent reports after this introduction paper present comparisons of surgical

outcomes, speech outcomes, dentofacial development and appearance measures, and parental

satisfaction at age 5. Each report includes a description of the outcomes measured and the number of

cases analyzed at each time point.

27. Year: 2019

- Author:

Karina Rodrigues Salgado, Andréa Reis Wendt, Nathalia Carolina Fernandes Fagundes, Lucianne Copple Maia,

David Normando, Patrícia Botelho Leão

- Title:

Early or delayed palatoplasty in UCLP patients? A systematic review of the effects on maxillary growth

- Number of cases: 5

- Methods: The objective of this research was to assess the impact of early versus late hard palate repair

on maxillary growth in patients with UCLP. A systematic search of relevant databases, including

PubMed, Scopus, Web of Science, LILACS, Cochrane Library CENTRAL, OpenGrey, Google Scholar,

and Clinical Trials, was performed using a PICO (Population, Intervention, Comparison, Outcome)

strategy with terms related to UCLP and timing of repair. The methodological quality of the included

studies was evaluated using the Fowkes and Fulton guidelines, and the quality and strength of evidence
40



and recommendations were assessed using the GRADE (Grading of Recommendations, Assessment,

Development, and Evaluation) system. The study included five retrospective and non-randomized

studies, all of which had a high risk of bias and very low levels of certainty according to the Fowkes and

Fulton assessment and GRADE evaluation.

- Results: The findings of this study were inconclusive regarding the effects of the timing of hard palate

repair in UCLP. Out of the five non-randomized retrospective studies that were analyzed, two studies

showed improved maxillary growth in patients who underwent repair at a later age (18 months after

birth), two studies showed no significant difference in results between early and late repair, and one

study showed better outcomes in patients who underwent repair before 18 months of age.

- Conclusion: Currently, there is no clear evidence to support or deny the benefits of delaying hard palate

surgery on maxillary growth. The studies analyzed in this review yielded conflicting results. Due to

ethical concerns, conducting randomized clinical trials to address this issue can be challenging.

28. Year: 2013

- Author:

Ying-Hsin Lee, Yu-Fang Liao

- Title:

Hard palate-repair technique and facial growth in patients with CLAP: a systematic review

- Number of cases: 6

- Methods: The vomer flap technique is believed to improve maxillary growth by causing less scarring in

growth-sensitive areas of the palate when repairing the hard palate. The objective of this systematic

review was to investigate the impact of the vomer flap technique compared to the palatal flap on facial

growth in individuals with CLAP. A search for articles published before July 21, 2012, was conducted in

the PubMed and MEDLINE databases, using search terms like "facial growth", "CLAP", "palatal repair

technique", and "vomer flap". Additional studies were identified by reviewing the reference lists of the

retrieved papers. Two independent reviewers evaluated the eligibility of the studies for inclusion,

extracted the data, and assessed the quality of the methods.

- Results: Six studies were selected for inclusion. Four studies evaluated outcomes such as dentofacial

morphology after vomer or palatal flap, maxillary dental arch in one study, and dental arch relations in

two studies. The quality of the methods used in three studies was poor. Inconsistencies in the results and
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a lack of high-quality and long-term outcomes of the reviewed studies did not provide conclusive

scientific evidence to support whether the vomer flap technique has a more or less adverse effect on

maxillary growth than the palatal flap.

- Conclusion: Further well-designed, well-controlled, and long-term studies are required, particularly of

the vomer flap (2-stage) and palatal flap (VL or two-flap, 1-stage).

29. Year: 2010

- Author:

Y.-F. Liao, N. K. K. Prasad, Y.-T. Chiu, C. Yun, P.K.-T. Chen

- Title:

Cleft size at the time of palate repair in UCLP as an indicator of maxillary growth

- Number of cases: 39

- Methods: This study aimed to investigate whether there is a correlation between cleft size at the time of

palate repair and the growth of the maxilla in infants with nonsyndromic UCLP. A retrospective analysis

was conducted, and maxillary dental casts of 39 infants were used to measure the cleft size as a

percentage of the total palatal area. The growth of the maxilla was evaluated using lateral and

postero-anterior cephalometric radiographs taken when the infants were nine years old. Statistical

analysis was performed using Pearson correlation analysis to examine the relationship between cleft size

and maxillary growth.

- Results: The study revealed that there was a negative association between the size of the cleft at the

time of palate repair and the growth of the maxilla, specifically in terms of the length of the maxilla

(measured by PMP-ANS and PMP-A) and the extent of maxillary protrusion (measured by S-N-ANS

and SNA).

- Conclusion: Based on the results, it appears that there is a noteworthy association between the size of

the cleft during palate repair and the protrusion and length of the maxilla in individuals with UCLP. The

findings indicate that patients with larger clefts during palate repair have a more retrusive and shorter

maxilla at age 9 compared to those with smaller clefts.

30. Year: 2013

- Author:
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Zachary J. Mellion, Rolf G. Behrents, Lysle E. Johnston Jr

- Title:

The pattern of facial skeletal growth and its relationship to various common indexes of maturation

- Number of cases: 100

- Methods: The development of the hand, wrist, and cervical vertebrae are often used to assess

maturation and predict the timing of the adolescent growth spurt, with the assumption that this method

provides more accurate forecasts than using chronological age alone. This study aimed to test this

assumption using a longitudinal sample of 100 children (50 girls, 50 boys) aged 6-11 years from the

Bolton-Brush Growth Study Center in Cleveland, Ohio. Cephalometric measurements were taken, and

hand-wrist and cervical vertebrae films were staged to assess maturational development. The study

analyzed yearly increments of growth for stature, face, and mandible against chronological age, with

actual onset and peak ages used as gold standards for comparison. The study sought to determine

whether using skeletal age provides more accurate predictions of adolescent growth spurt timing

compared to using chronological age alone.

- Results: The results showed that in girls, the onset of the pubertal growth spurt occurred at 9.3, 9.8, and

9.5 years for height, facial size, and mandibular length respectively, whereas in boys, the onset occurred

at 11.9 and 12.0 years for height, facial size, and mandibular length respectively. The peak of the growth

spurt in girls occurred at 10.9, 11.5, and 11.5 years for height, facial size, and mandibular length

respectively, with height peaking significantly earlier than facial size and mandibular length. In boys,

the peak in height occurred slightly earlier than in the face and mandible at 14.0, 14.4, and 14.3 years

respectively. The hand-wrist stages provided the best indication that maturation had advanced to the

peak velocity stage, while the vertebral stages were consistently the worst. The use of chronological age

was nearly as good as hand-wrist stages, while the cervical vertebrae were the least accurate. The errors

from using statural onset to predict the peak of the pubertal growth spurt were lower than for predictions

based on the cervical vertebrae, with chronological age being a close second, especially in boys.

- Conclusion: It is commonly assumed that boys experience the onset and peak of the adolescent growth

spurt at the ages of 12 and 14 years, respectively, while girls experience them at 10 and 12 years.

However, this study suggests that the onset and peak occur about 6 months to 1 year later in girls than

previously thought. Hand-wrist skeletal ages are the best indicator of maturation and reaching peak

growth velocity. Statural onset had the lowest prediction errors for the timing of the adolescent growth
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spurt, with chronologic age being a close second. Stature measurements can be repeated and may

improve the accuracy of predicting the timing of the adolescent growth spurt.

31. Year: 1988

- Author:

Melisa D. Moore, W. Thomas Lawrence, Jeffrey J. Ptak, William C. Trier

- Title:

Complications of Primary Palatoplasty: A Twenty-One-Year Review

- Number of cases: 196

- Methods: A review was conducted on the complications of 196 patients who received primary

palatoplasties at North Carolina Memorial Hospital from 1963 to 1983. Among the patients, the VL

technique was used in 50%, the Wardill-Kilner technique in 45%, and the Dorrance technique in 5%.

About 34% of the patients also received intravelar veloplasties.

- Results: No patients died or experienced malignant hyperthermia after undergoing primary

palatoplasties at North Carolina Memorial Hospital between 1963 and 1983. However, the review of

196 patients revealed various postoperative complications, with feeding difficulties, aspiration,

re-exploration for bleeding, and pneumonia occurring in less than 1 percent of patients, and upper

respiratory tract infections, postoperative airway difficulties, oropharyngeal infections, and otitis media

occurring in up to 10 percent of patients. Late evaluations demonstrated that 17 percent of patients

developed otitis media, while 6 percent developed fistulas. Furthermore, an additional palatal operation

was required in 22 percent of patients, with 18 percent of patients requiring a pharyngeal flap.

- Conclusion: The use of IVV was linked to a lower occurrence of secondary pharyngeal flaps, but a

higher need for blood transfusions. On the other hand, the Wardill-Kilner technique had a higher

incidence of postoperative fistulas, but administering perioperative antibiotics was associated with a

reduced incidence of fistulas

32. Year: 1998

- Author:

William N. Williams, M. Brent Seagle, A. John Nackashi, Ronald Marks, Stephen R. Boggs, Joseph Kemker,

William Wharton, Kenneth R. Bzoch, Virginia Dixon-Wood, Maria Inês Pegoraro-Krook, José Alberto de Souza
44



Freitas, Luis Alberto Garla, Thelma Vidotto de Souza, Marcos Lupércio Nova Silva, José Sérgio Machado Neto,

Luis Carlos Montagnoli, Angela Patricia Menezes Cardoso Martinelli, Ilza Lazarini Marques, Maria Cristina

Zimmerman, Maria B. Feniman, Cristina Guedes de Azevedo Bento Gonçalves, Silvia Helena Piazentin, Maria

Inês Graciano, Maria Cecília Muniz Pimentel Chinellato, José Roberto Pereira Lauris, Leopoldino Capelozza

Filho, José Carlos Jorge

- Title:

A Methodology Report of a Randomized Prospective Clinical Trial to Assess Velopharyngeal Function for

Speech Following Palatal Surgery

- Number of cases: 608

- Methods: CLAP is a common birth defect, affecting about 1 in every 750 live births. However, surgical

repair of the cleft may not always lead to normal speech due to a lack of proper velopharyngeal

function. To address this issue, the University of Florida and the University of São Paulo are

collaborating on a 5-year prospective study to compare the speech outcomes of two different

palatoplasty procedures: the VL with IVV and the Furlow double-reversing Z-plasty. The VL is a

well-established method that will serve as the standard against which the newer FP will be compared.

The FP is thought to produce higher rates of velopharyngeal competency for speech and cause less

midfacial growth disturbance. A total of 608 patients will be divided into two age groups: those who

have surgery before 1 year of age and those who have surgery at approximately 1.5 years of age. Speech

and growth data will be collected throughout the study, with analysis of speech data taking place in the

last 3 years of the study and growth analysis continuing until all patients have reached maturity.

- Results: The University of São Paulo's Hospital for Research and Rehabilitation of Patients with CLAP

in Bauru, Brazil, is an ideal location to conduct this study due to its advanced equipment and highly

trained staff with expertise in all aspects of cleft-palate management. Additionally, an established social

services network throughout Brazil will guarantee effective follow-up care for study participants. The

institution has a large caseload of over 22,000 patients and sees over 1200 new cases each year.

- Conclusion: This study is a rare chance to gather data from a significant number of participants and

regulate the factors that have typically troubled research on CP. Its goal is to establish which of the two

surgical techniques, the VL with IVV or the Furlow double-reversing Z-plasty, is more effective in

creating a velum that enables normal speech development by achieving velopharyngeal competency.
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33. Year: 2011

- Author:

Tadashi Yamanishi, Juntaro Nishio,Michiyo Sako, Hiroshi Kohara, Yoshiko Hirano, Yukiko Yamanishi, Tadafumi

Adachi, Shigenori Miya, Takao Mukai

- Title:

Early Two-Stage Double Opposing Z-Plasty or One-Stage Push-Back Palatoplasty?

- Number of cases: 72

- Methods: Determining the most effective timing and method of palatal surgery for children with CLAP

has long been a topic of debate. Recently, an early two-stage palatoplasty protocol has emerged as a

trend in order to achieve optimal maxillary growth without compromising speech development. The

purpose of this study is to compare the maxillofacial growth and speech development outcomes of an

early two-stage palatoplasty protocol to those of a conventional one-stage push-back palatoplasty. The

study involved 72 nonsyndromic children with UCLP, divided into two groups. The Early Two Stage

group consisted of 30 children who underwent a modified Furlow's procedure for soft palate closure at

12 months and hard palate closure at 18 months, while the Push Back group consisted of 42 children

who underwent a Wardill-Kilner push-back palatoplasty at 12 months. At 4 years of age, each child

underwent cephalometric analysis for maxillofacial growth and speech development assessments.

- Results: The study found that the Early Two Stage group had a longer maxillary length than the Push

Back group, as measured by the distance between the anterior nasal spine and posterior point on the

maxilla: Early Two Stage group measured 46.7 ± 2.0 mm while the Push Back group measured 43.6 ±

2.3 mm. The ANS in the Early Two Stage group was more anteriorly positioned than in the PB group,

with the N point-ANS distance measuring 2.5 ± 1.8 mm in the Early Two Stage group and 0.26 ± 2.5

mm in the Push Back group. The posterior edge of the maxilla was positioned comparably between the

two groups. The Early Two Stage group also had a significantly greater anterior facial height than the

Push Back group, as measured by the distance between N-N and S-S. However, there were no

significant differences in the incidence of velopharyngeal incompetence or articulation errors between

the two groups at 4 years of age.

- Conclusion: The findings of our study suggest that the early 2-stage protocol for CLAP repair is

beneficial in terms of maxillary growth when compared to the 1-stage push-back palatoplasty approach,

while not negatively impacting speech development, as assessed at the 4-year follow-up evaluation.
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34. Year: 2016

- Author:

Nance Yuan, Amir H. Dorafshar, Keith E. Follmar, Courtney Pendleton, Katherine Ferguson, Richard J. Redett,

III

- Title:

Effects of Cleft Width and Veau Type on Incidence of Palatal Fistula and VPI After CP Repair

- Number of cases: 177

- Methods: This study aimed to investigate the impact of preoperative cleft width on the occurrence of

postoperative fistulae and VPI (VPI) following CP repair. The study retrospectively reviewed all

patients who underwent primary cleft palatoplasty by a single surgeon between 2004 and 2011, with the

primary outcomes being the occurrence of palatal fistula and VPI. Logistic regression analysis was used

to identify factors associated with these outcomes. Postoperative fistula and VPI are important

complications after CP repair, and this study aimed to provide insights into the factors that may

contribute to their occurrence.

- Results: A total of 177 patients, consisting of 84 men and 93 women, were identified and underwent

primary cleft palatoplasty. The median age at repair was 10 months, and the median follow-up period

was 3.80 years. The preoperative cleft width was classified as 10mm or less for 72 (41%) patients, 11 to

14mm for 54 (30%) patients, and 15mm or greater for 51 (29%) patients. Only 8 (4.5%) patients had

palatal fistula, and surgical repair was required in only 2 (1.1%) of those cases. The presence of palatal

fistula was associated with Veau IV classification, but not with cleft width. VPI requiring surgical

intervention occurred in 9 patients (7.38% of patients older than 4 years) and was associated with

increasing cleft width. Outcomes were similar for patients undergoing surgery in the earlier and later

parts of the study.

- Conclusion: This review, which is among the first in the United States to examine the relationship

between cleft width and outcomes after palatoplasty, found that the rates of palatal fistula and VPI were

generally low, confirming previous research that shows good outcomes with the 2FP. Although factors

such as Veau type were associated with increased risk of palatal fistula, cleft width was not found to be a

significant factor. However, after adjusting for multiple variables, cleft width was found to be associated

with higher rates of VPI. This suggests that cleft width is a unique preoperative factor that should be
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further investigated as a potential predictor of outcomes.

35. Year: 2017

- Author:

Amal Al Balushi, Mohudoom Meera Sahib, Taimoor Al Balushi

- Title:

Palatal Fistula Post-CP Repair: A Tertiary Center Experience in Oman

- Number of cases: 362

- Methods: The study looked at patients who underwent surgery for cleft lip and/or palate at Khoula

Hospital between 2008-2015 and used the Veau classification system to classify cases of CP. Fistulas

were identified during follow-up evaluations and patient data was analyzed using SPSS version 19. The

cases were reviewed twice independently to identify fistula cases.

- Results: The majority of patients were male and the average age at surgery was 28.27 months. Various

techniques were used for the surgery, with the Veau-Wardill-Kilner technique being used in 74.6% of

cases. Fistula developed in 32.6% of cases, with no significant association found between the surgical

technique used and the appearance of fistula. The majority of cases that developed fistula were male and

correction of the fistula was planned in 35.6% of cases.

- Conclusion: This study aimed to determine the incidence of palatal fistula formation and contributing

factors after primary palate repair in Oman. The goal is to standardize surgical techniques to

prevent/reduce the incidence of fistulas and improve patient satisfaction. The study is retrospective in

nature, and the results can be used in future studies to improve outcomes.

36. Year: 2008

- Author:

Patricio Andrades, Antonio Espinosa-de-los-Monteros, Dan H. Shell, IV, Todd E. Thurston, Jessica S. Fowler,

Sudeep T. Xavier, Peter D. Ray, John H. Grant, III

- Title:

The Importance of Radical IVV during 2FP

- Number of cases: 213

- Methods: Patients who had 2FP before and after a new technique called radical IVV was introduced.
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The study evaluated postoperative complications, the rate of ONFs, and speech outcomes. Two speech

pathologists evaluated speech for hypernasality, nasal emission, articulation, intelligibility, and overall

velopharyngeal competence. The study also looked at the need for secondary surgery for VPI.

- Results: The study found that a radical IVV leads to better speech outcomes and a lower rate of

secondary surgery for VPI compared to traditional 2FP. There were no significant differences in

postoperative complications between the two groups. The most important factor for speech outcome was

the addition of the radical IVV.

- Conclusion: The study shows that adding a radical IVV to 2FP improves speech outcomes and reduces

the need for secondary palate surgery without increasing postoperative complications. A new

classification for muscle repair based on the level of dissection and repositioning is suggested.

37. Year: 2011

- Author:

Richie Gupta, Sanjeev Kumar, Anil Kumar Murarka, Apoorva Mowar

- Title:

Some Modifications of the FP in Wide Clefts- A Preliminary Report

- Number of cases: 77

- Methods: The authors encountered a large number of wide CPs while performing surgery in a

low-resource setting and defined the terms "wide clefts" and "unrepairable clefts" based on

measurements. They describe their technique, which they developed to address these types of clefts,

including previously unreported modifications. The study includes 77 cases of primary CP repair using

this technique, performed by one author between May 2006 and February 2009, and divided into two

groups based on measurements. Group B consisted of wide or unrepairable clefts, while Group A

consisted of all other CPs. The difference in fistula rate between the two groups was studied and the

velar lengthening was measured for all patients.

- Results: The results showed that two fistulae occurred in Group B. The overall fistula rate for the entire

series was 2.6%. The series included 44% wide clefts, with one case being deemed unrepairable. The

velar lengthening ranged from 20% to 155%. The analysis found statistically significant correlations

between narrow clefts and age group 0 to 1 year (p = .0094) and Veau Group 4 with wide clefts (p =

.0194).
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- Conclusion: The original Furlow technique has limitations, but the authors have modified it to

incorporate their own technique. This allows them to use it as a primary palatoplasty in situations where

there is a large percentage of wide clefts in an older age group, reducing the fistula rate and increasing

palatal length.

38. Year: 2015

- Author:

Mairaj K. Ahmed, Anthony L. Maganzini, Paul R. Marantz, Joseph J. Rousso

- Title:

Risk of Persistent Palatal Fistula in Patients With CP

- Number of cases: 130

- Methods: A case-control study of CP repair patients was conducted at a major hospital in the Bronx,

New York, between 1986-2000. The study population included patients who had their primary surgery

before the age of 3 and received all treatment at the same hospital. Palatal fistula was defined as a

breakdown of the primary palate repair resulting in a persistent connection between the oral and nasal

cavities. Data was collected from electronic medical records and patient tracking systems, and verified

by reviewing hard copies of patient records.

- Results: The study included 130 patients, 23 with palatal fistula and 107 controls. The mean patient age

at time of palatoplasty was 12.6 and 14.5 months in the palatal fistula and control groups, respectively.

The study found a significant association between fistula and severity of cleft as defined by Veau

classification system (P=.01). Also, each Veau class increase increased the odds of a palatal fistula by

2.64 (95% CI, 1.35-5.13; P=.004). No significant association was found between fistula and patient sex,

age at surgery, type of palatoplasty, surgeon, orthodontic treatment, ear infection or clefts associated

with syndromes.

- Conclusion: The study found a strong correlation between palatal fistulas and the severity of cleft, as

determined by the Veau classification system. This information allows healthcare professionals to more

accurately predict the risk of postoperative palatal fistulas in patients with CP before surgery.

39. Year: 2014

- Author:
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Taiwo O. Abdurrazaq, Adeyemi O. Micheal, Adeyemo W. Lanre, Ogunlewe M. Olugbenga, Ladeinde L. Akin

- Title:

Surgical outcome and complications following CLAP repair in a teaching hospital in Nigeria

- Number of cases: 131

- Methods: Patients with CLAP were evaluated 4 weeks postoperatively between 2008-2010. Data

collected included patient demographics, cleft type, type of surgery, and complications. The surgical

outcome for cleft lip repair was assessed using the Pennsylvania lip and nose score and for CP repair,

the integrity of closure was evaluated.

- Results: 92 patients had cleft lip repair, 64 had palate repair. Overall, 68.8% had good outcomes; 67.9%

of lip repairs had good lip and nose scores and 70.2% of palatal repair had good outcomes. 29.8% of CP

repairs had ONF. Inter-rater reliability was substantially significant.

- Conclusion: 25.7% of patients treated were over 1 year old, suggesting a need for public education on

CLAP treatment. Good treatment outcomes were demonstrated, but nasal scores were poorer than lip

scores. The 14% complication rate is consistent with previous reports.

40. Year: 2009

- Author:

Partha Sadhu

- Title:

ONF in CP surgery

- Methods: The most common complication associated with CP surgery is ONF (ONF), which causes

nasal regurgitation of food matter and hypernasality of voice. The main cause of ONF is considered to

be the repair of CP under tension, although vascular accidents and infection can also be contributing

factors. Most ONFs are located in the hard palate or at the junction of the hard and soft palate. The

method of repairing an ONF depends on its location, size, and presentation. A range of surgical

procedures, from small local flaps to microvascular tissue transfers, have been utilized to close ONFs.

- Results: To prevent fistula recurrence, a single-layer closure technique should be avoided as it results in

a recurrence rate of approximately 40%. Redoing the hard palate completely is associated with a less

than 5% recurrence rate for hard palate ONF. In the case of ONF at the junction of the hard and soft

palate, the recurrence rate is zero, possibly due to the frequent use of a buccal mucosal flap for repairing
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these types of fistulas.

- Conclusion: To repair the ONF, the primary goal is to bring together well-vascularized tissue without

any tension. ONF is a common complication of CP surgery, typically caused by closure under tension.

Symptoms of ONF include nasal regurgitation and hypernasality. Repair techniques for ONF range from

local flaps to free tissue transfer, depending on the size and location of the fistula as well as the available

tissue. Recurrence rates for ONF are around 25%, but with improved techniques and skills, both the

incidence and recurrence rates can be reduced.

41. Year: 2009

- Author:

Evan B. Katzel, Patrick Basile, Peter F. Koltz, Jeffrey R. Marcus, John A. Girotto

- Title:

Current Surgical Practices in Cleft Care: CP Repair Techniques and Postoperative Care

- Number of cases: 803

- Methods: This study aimed to provide an objective report on the practices used in CP repair surgery in

the United States. To do this, a survey was conducted among all 803 surgeon members of the American

CP-Craniofacial Association. The survey aimed to gather information about current surgical techniques,

postoperative care, and complication rates for CP repair surgery. The surveys were sent either online or

on paper.

- Results: This study investigated the practices of CP repair in the United States. A survey was sent to all

803 members of the American CP-Craniofacial Association, with a 38% response rate from 100% of

registered cleft teams. Most surgeons perform a one-stage repair between 6-12 months of age using the

Bardach style with IVV or the FP. Most patients are discharged within 24-48 hours after surgery, with

feeding restrictions and arm restraints implemented during postoperative care. The reported

complications rate is minimal with less than 5% of cases resulting in a fistula. The need for secondary

speech surgery varies widely.

- Conclusion: This study surveyed American CP-Craniofacial Association members on their CP repair

practices. The results showed that the majority of responders perform a one-stage repair, typically

between 6 to 12 months of age, using either the Furlow or Bardach technique. Postoperative

management typically involves feeding restrictions and arm restraints, with a low reported rate of
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complications.

42. Year: 1997

- Author:

R E Emory Jr, R P Clay, U Bite, I T Jackson

- Title:

Fistula formation and repair after palatal closure: an institutional perspective

- Number of cases: 119

- Methods: We conducted a retrospective analysis of 119 patients who underwent CP repair at Mayo

Clinic to determine the occurrence of postoperative fistulas in the secondary palate, identify potential

contributing factors, and review the surgical management techniques. Our analysis excluded

intentionally unrepaired anterior palatal fistulas and nasal-alveolar fistulas. We also excluded six

patients who underwent repair after 2.5 years of age to ensure a more homogeneous patient population.

Our study found that 13 out of 113 patients (11.5%) developed CP fistulas. The median age of repair

was 8.2 months, and the median follow-up time was 5.2 years. We evaluated several variables using the

log-rank test to determine their significance in the formation of postoperative fistulas.

- Results: The extent of clefting, sex, and the method of palatal closure did not have a significant impact

on the occurrence of fistula formation, as determined by the Veau classification. However, patients who

underwent palatal closure before the age of 12 months had a lower incidence of fistula formation (7.8%)

compared to those whose closures were performed between the ages of 12 and 25 months (19.4%) (p =

0.058). Our analysis revealed that the most significant predictor of the development of a CP fistula was

the surgeon's expertise (p = 0.008). Out of the 13 patients who developed fistulas, 11 required repair, and

91% of these fistulas healed after a single operation.

- Conclusion: The majority of fistulas were treated with local flaps and a two-layered closure technique.

Although CP repair involves a notable but tolerable risk of fistula formation, it can be successfully

managed with local flaps. The experience level of the operating surgeon is the most critical factor

associated with fistula development.

43. Year: 2007

- Author:
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Mohamed E. Hassan, Sherif Askar

- Title:

Does Palatal Muscle Reconstruction Affect the Functional Outcome of CP Surgery?

- Number of cases: 70

- Methods: This study aimed to compare two different palatoplasty techniques for postoperative

functional outcomes of eustachian tube and velopharyngeal competence in patients with nonsyndromic

CP. The study enrolled 70 patients over a 2-year period, divided into two main groups based on the type

of CP. Group A included 32 patients with Veau class II CP, while group B included 38 patients with

Veau class I CP. Each group was randomly assigned either Wardill-Kilner palatoplasty, a two-layer

repair without IVV, or Kriens palatoplasty, a three-layer repair with IVV. This was a prospective cohort

study.

- Results: The study found that the three-layer palatoplasty had better outcomes in terms of resolving

secretory otitis media in the early postoperative period, faster extrusion of the grommet tube, and lower

rates of recurrent secretory otitis media in both groups. However, the incidence of postoperative

velopharyngeal incompetence was higher in the two-layer palatoplasty group. On the other hand, the

incidence of palatal fistula was higher in the three-layer palatoplasty group.

- Conclusion: Reconstruction of palatal muscles in individuals with CP leads to improved functional

outcomes in terms of eustachian tube function and velopharyngeal competence. While the occurrence of

postoperative palatal fistula is acceptable overall, it is higher in the subgroup that undergoes palatal

muscle reconstruction. Future studies with a larger sample size are needed to confirm these findings.

44. Year: 2008

- Author:

Els-Marie Andersson, Leiv Sandvik, Gunvor Semb, Frank Åbyholm

- Title:

Palatal fistulas after primary repair of clefts of the secondary palate

- Number of cases: 814

- Methods: The objective was to determine if the severity of a cleft, the age at which it was repaired, and

the surgeon's level of experience were factors in the occurrence of fistulas in patients with secondary

palate clefts. The study focused on 814 children who were born between 1960 and 1999 and underwent
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primary cleft repair at the Department of Plastic Surgery, Rikshospitalet University Hospital in Oslo,

Norway. Data was collected retrospectively from the archives of the Oslo Cleft Team.

- Results: Palatal fistulas occurred in 36 patients, which accounts for 4% of the total patients studied. Out

of these, 17 patients required correction, which was 2% of the total. There was no correlation found

between the incidence of fistulas and gender. Patients with clefts of both hard and soft palate had a

higher occurrence of fistulas (8%) compared to patients with clefts of only the soft palate (1%) which

was statistically significant (p<0.001). SMCP patients had a significantly higher incidence of fistulas

(5%) compared to patients with clefts of only the soft palate (1%) which was statistically significant

(p<0.02). In patients with clefts of both hard and soft palate, the occurrence of fistulas increased

significantly as the age at the time of palatal closure increased (p<0.005). The incidence of fistulas

decreased significantly as the surgeon's experience increased in treating clefts of both hard and soft

palate (p<0.001), but not for submucous clefts. Among patients with clefts of both hard and soft palate

who had the palate closed at 14 months of age or later, the incidence of fistulas reduced from 21% when

the operating surgeon had little experience to 0 when the surgeon had much experience.

- Conclusion: The occurrence of fistulas was associated with the seriousness of the cleft, the timing of

the palatal closure, and the level of expertise of the operating surgeon.

45. Year: 2010

- Author:

Lu Yong, Shi Bing, Zheng Qian, Hu Qinggang, Wang Zhiyong

- Title:

Incidence of palatal fistula after palatoplasty with levator veli palatini retropositioning according to Sommerlad

- Number of cases: 176

- Methods: The aim of this study was to determine the incidence of palatal fistula and investigate the

factors that contribute to its development after palatoplasty with repositioning of the levator veli

palatini. A retrospective review of 176 consecutive repairs of CPs over a 2-year period (2004-2006) was

conducted, with patients ranging from 12 to 30 months of age at the time of repair (with a mode of 17

months). The palatoplasties were performed by either a senior surgeon or a resident surgeon. The χ2 test

was utilized to evaluate whether the occurrence of postoperative fistulas was affected by sex, the extent

of clefting (as estimated by the Veau classification), age at repair, or the operating surgeon.
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- Results: Among the patients, 12 (7%) developed palatal fistulas, with 8 occurring at the hard and soft

palate junction, 3 in the hard palate, and 1 in the soft palate. Age and sex were not found to be

associated with fistula development. Patients treated by the senior surgeon had a lower incidence of

fistulas (2/82, 2%) compared to those treated by the resident surgeon (10/94, 11%) (p = 0.04). The

incidence of palatal fistulas was significantly higher in patients with BCLP (2/21, 10%) and clefts of the

hard and soft palate (7/44, 21%) compared to those with UCLP (2/74, 3%) and cleft soft palate (1/37,

3%) (p = 0.03).

- Conclusion: These findings suggest that the extent of the cleft and the experience of the operating

surgeon are the main factors that affect the development of palatal fistulas after repair.

46. Year: 1960

- Author:

Ross H. Musgrave, John C. Bremner

- Title:

Complications of CP Surgery

- Number of cases: 780

- Methods: The main goal of CP surgery is to improve a child's ability to eat and speak. While many

surgeons focus on achieving long-term results to meet this goal, there has been little attention given to

the complications that may arise during or after the surgery. The purpose of this study was to identify the

incidence of these complications and analyze the factors that may influence their development. The

study reviewed 780 CP operations that were performed between 1950 and 1959 by seven staff surgeons

and residents at the University of Pittsburgh Medical Center.

- Results: The immediate operative results were analyzed to establish a baseline for future comparison

and to identify ways in which the results could be improved. The study did not include results on late

maxillofacial deformities or speech, which will be reported in a later communication.

- Conclusion: The study found a mortality rate of 0.26%, with a review of literature that includes other

morbidity and mortality rates. The article also documents the incidence of general complications and

their relation to successful surgical closure. Respiratory infections were found to be particularly

damaging to palate healing, with four times as many healing problems when upper respiratory infections

occurred. The study also analyzes the factors that influence primary healing, and healing without fistula
56



was obtained in 93.2% of all operations. The influence of hemorrhage on the infant's general condition

and the healing of the palate has been discussed.

47. Year: 1989

- Author:

Richard Carlton Schultz

- Title:

CP Fistula Repair

- Number of cases: 199

- Methods: A new protocol for repairing CP fistulas was developed based on a retrospective study of 199

CP repairs that were performed using various surgical techniques between 1973 and 1983. The study

revealed that 22% of the patients undergoing surgical CP repair were subsequently diagnosed with a CP

fistula, with bilateral complete CP being associated with postoperative fistulas four times more

frequently than CP alone and twice as often as unilateral complete CP. The current protocol involves

repairing the fistula in early adolescence, after any required orthodontic expansion of the maxillary

dental arch has been completed. Scar tissue is excised, and palatal and gingival soft-tissue flaps are

developed to cover free cancellous bone grafts or free periosteal grafts used to bridge the maxillary

defect. Conventional surgical techniques involving bony defects have been mostly abandoned by the

author. It is not uncommon for completely closed clefts to develop fistulas following orthodontics to

expand the maxillary dental arch, which is typically performed when the patient is about 8 years old.

- Results: After the previous study, a group of 24 patients with palatal fistulas caused by maxillary bone

defects underwent surgical repair before the age of 10 in order to stimulate osteogenesis, which is the

formation of new bone. The repair was successful in 22 of the 24 patients. Either free bone grafts or free

periosteal grafts were used to achieve the resulting osteogenesis and both methods seemed to equally

enhance the eruption of teeth in the maxillary cleft. Moreover, bridging the maxillary cleft with new

bone significantly improved nostril base symmetry by providing a stable base on which the alar base

cartilage could be permanently repositioned. There were no observed facial or palatal growth

deformities or maxillary crossbites with this new technique.

- Conclusion: Residual CP fistulas that cause symptoms typically benefit from surgical closure, but

conventional repair techniques have had disappointing outcomes. However, the success rate of fistula
57



closure has significantly improved with the introduction of new bone into the maxillary cleft of anterior

fistulas, achieved by iliac crest bone grafts or free periosteal grafts. Bridging osteogenesis across the

underlying maxillary cleft is believed to be the reason for this bony closure. To facilitate this, all scar

tissue between the maxillary segments is removed and palatal and gingival flaps are used to cover the

bony grafts. In addition to successful fistula closure, this technique has enhanced the eruption of teeth in

the maxillary cleft and improved symmetry of the nostril base. No growth disturbance or dental

crossbite has been observed using this technique, and similar bone grafting techniques have had no

complications. While not all residual CP fistulas require treatment, symptomatic cases usually benefit

most from surgical closure.

48. Year: 2005

- Author:

Mehmet Bekerecioglu, Daghan Isik, Omer Bulut

- Title:

Comparison of the rate of palatal fistulation after two-flap and four-flap palatoplasty

- Number of cases: 73

- Methods: CP repairs over a 7-year period by one surgeon, using either 2-flap or 4-flap techniques, were

examined. Patients were aged between 10-244 months (average 27) and were followed up for 6-60

months (average 21) after surgery.

- Results: The study found that the rate of palatal fistulas was 7% among 73 CP repairs. The two-flap and

four-flap palatoplasty techniques had a similar rate of fistulas, with 5% and 9% respectively. The

average size of the fistulas was 7.8 mm, with no significant difference between the two techniques.

- Conclusion: The main goals of CP repair are to improve speech and hearing without negatively

impacting facial growth. Complications such as bleeding, infection, and fistulas can occur. Fistulas are

openings between the mouth and nose that can cause speech problems and difficulties with dental

hygiene. The management of fistulas is difficult and can have a high recurrence rate. The incidence of

fistulas after cleft repair ranges from 3-45%, with Delaire palatoplasty having a lower incidence of

3.2%. Repairs of bilateral alveolar clefts have a higher complication rate, perhaps owing to the difficulty

in developing adequate flaps from the posterior surface of the premaxilla. The more the previous

attempts at closure, the higher the failure rate. If possible, a two-layer tension-free repair should be
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accomplished.

49. Year: 2006

- Author:

Sze Yuen Anthony Mak, Wai Hong Wong, Chi Kong Or, Angela Ming-See Poon

- Title:

Incidence and Cluster Occurrence of Palatal Fistula After FP by a Single Surgeon

- Number of cases: 57

- Methods: This study retrospectively analyzed all CP patients who underwent primary repair with

Furlow double-opposing Z-plasty by the same surgeon in the Plastic and Reconstructive Surgery Team

of Princess Margaret Hospital, Hong Kong, from January 2001 to January 2005. The study excluded the

two palatoplasties performed by other surgeons during this period. The Plastic and Reconstructive

Surgery Team at Princess Margaret Hospital had adopted FP as the standard procedure since 1998 due to

the reported better outcome in speech.

- Results: The study identified a total of eight fistulae, with seven of them occurring in nine patients who

received treatment between July 2003 and January 2004 when surgical procedures resumed after the

outbreak of severe acute respiratory syndrome in Hong Kong. The remaining fistula occurred after that

period and closed on its own. The fistula group had longer operation times and a higher proportion of

Veau classes III and IV clefts.

- Conclusion: The study suggests that the high incidence of fistula and the cluster occurrence

immediately after SARS may be attributed to changes in nursing care and parental supervision levels, as

well as more challenging surgical procedures, as reflected by longer operation times and more extensive

clefts. The authors emphasize the importance of expert nursing care and close parental supervision in

achieving the best clinical outcome from CP surgery in pediatric patients.

50. Year: 2009

- Author:

M. Alam Parwaz, Ramesh Kumar Sharma, Atul Parashar, Vipul Nanda, Gautam Biswas, Surinder Makkar

- Title:

Width of CP and postoperative palatal fistulae do they correlate?
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- Number of cases: 43

- Methods: The purpose of this study was to investigate whether there is a relationship between the width

of CPs and the development of fistulas after CP repair. A total of 43 patients with CLAP or isolated

palate who underwent CP repair in a particular institution were included in the study. The width of the

cleft was measured using preoperative or perioperative dental impressions of the upper jaw. The

palatoplasty was performed using either the Von-Langenbeck procedure or modified

Veau-Wardil-Kilner-type repair. Out of the 43 patients, only 31 were followed up for a minimum of four

weeks after the surgery and were included in the study. For patients who developed fistulas, the size,

site, and initial cleft dimensions were evaluated. Multiple variables were statistically analyzed.

- Results: The study discovered that the width of the CP has a significant impact on the development of

palatal fistulas after surgery, with a width of 15mm or greater being associated with a statistically

significant risk of fistula formation.

- Conclusion: This study demonstrated that the ratio of cleft width to the sum of the palatal shelves width

is the strongest predictor of palatal fistula formation. As this ratio increases to 0.48 or greater, the risk of

fistula becomes statistically significant. The ratio of cleft width to the posterior arch width is also a

significant predictor of fistula formation, with the risk increasing if the ratio is above 0.41. These

findings indicate that the idea of a wide cleft is not unimportant or unclear, but rather is a relevant factor

in postoperative fistula formation.

51. Year: 2014

- Author:

Joseph T. Hardwicke, Gabriel Landini, Bruce M. Richard

- Title:

Fistula Incidence after Primary CP Repair: A Systematic Review of the Literature

- Number of cases: 9294

- Methods: The purpose of this review is to establish the rate of occurrence of ONFs after primary CP

repair. A systematic review was conducted to gather data on the incidence of fistulas and meta-analyses

were performed to pool the proportions of reported fistulae based on the continent where the study was

conducted, the type of cleft, and the surgical technique used for CP repair.

- Results: The study analyzed a total of 9294 patients from 44 studies to determine the incidence of ONF
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after primary CP repair. The overall reported incidence of fistula was found to be 8.6% (with a 95%

confidence interval of 6.4% to 11.1%). No significant difference was observed in the incidence of fistula

based on the continent of origin of the study or the technique used for CP repair. However, the incidence

of fistula in cleft lip-CP cases was found to be significantly higher at 17.9% compared to 5.4% in cases

of CP alone (p = 0.03).

- Conclusion: The study found that patients with a combined CLAP had a higher likelihood of

developing a fistula after CP repair compared to those with just a CP. The authors suggest that future

studies should involve the systematic and standardized evaluation and recording of all cases of fistula.

52. Year: 2014

- Author:

Ahmet Kahraman, Serdar Yuce, Omer Faruk Kocak, Yasin Canbaz, Sukriye Ilkay Guner, Bekir Atik, Daghan Isik

- Title:

Comparison of the Fistula Risk Associated With Rotation Palatoplasty and Conventional Palatoplasty for CP

Repair

- Number of cases: 100

- Methods: The purpose of CP repair techniques is to minimize the risk of VPI and ONF without

impacting maxillofacial development. This article presents a retrospective study comparing the

traditional palatoplasty techniques to the newer rotation palatoplasty method in terms of the risk of

developing an ONF. The study included 100 patients who underwent CP surgery between 2002 and

2008, with 12 receiving FP and 88 receiving Veau-Wardill-Kilner (V-Y pushback) operation (group C).

Another 67 patients who underwent surgery between 2008 and 2011 received rotation palatoplasty

(group R).

- Results: Out of 100 patients, 100 were male and 67 were female. Among the total number of patients,

22.8% were categorized as Veau 1, 24.6% as Veau 2, 37.1% as Veau 3, and 15.6% as Veau 4. The

overall incidence of fistula was 17.7%. In group R, which consisted of 67 patients, 6% (4 out of 67)

developed a fistula, while in group C, which consisted of 100 patients, 18% (18 out of 100) had a fistula.

The distinction in the number of patients with fistulas between group R and group C was statistically

significant with a p-value of 0.011.

- Conclusion: The Veau classification of a CP influences the likelihood of fistula formation, and the
61



likelihood of fistula after rotation palatoplasty is lower compared to that connected to the V–Y pushback

method.

53. Year: 2015

- Author:

Hedieh Hashemi Hosseinabad, Fatemeh Derakhshandeh, Fatemeh Mostaajeran, Hossein Abdali, Heydar Ali

Davari, Akbar Hassanzadeh, Ann W. Kummer

- Title:

Incidence of VPI and ONFe after CP repair: A retrospective study of children referred to Isfahan Cleft Care Team

between 2005 and 2009

- Number of cases: 131

- Methods: The aim of this study was to assess the frequency of VPI (VPI) and fistula formation in

patients treated by the Isfahan Cleft Care Team and to examine the relationship between gender, age at

repair, and cleft type with the incidence of each. This study was a retrospective analysis of the records of

131 patients with a history of CP (with or without cleft lip) who had undergone primary palate repair

and were at least 4 years old at the time of speech evaluation. The main outcome measured was the

incidence of fistulae and hypernasality after palatoplasty, and the secondary outcome was the

relationship between gender, age at repair, and cleft type and the incidence of fistulae and hypernasality.

- Results: The study found that 23.7% of the patients had a post-surgical fistula. The incidence of fistulas

was higher in patients with bilateral CLAP repairs (40.9%) compared to those with a unilateral repair

(16.9%) (p=0.02). There was no association between the presence of a fistula and either gender (p=0.99)

or age at the time of the primary surgery (p=0.71). Mild hypernasality was observed in 15.3% of

patients, while 66.5% had moderate to severe hypernasality, and the remaining had normal resonance.

Patients with a Veau IV cleft type had a higher incidence of severe hypernasality compared to those with

a Veau III cleft type (p=0.04). There was a significant difference in hypernasality between boys and

girls, with higher incidence in boys (p<0.001). The relationship between age at the time of palatal repair

and hypernasality was not significant (r=0.13, p=0.07).

- Conclusion: The results of this study showed a high incidence of post-surgical complications among the

patients who received CP repair by the Isfahan Cleft Care Team during the study period. This highlights

the importance of providing additional training for the surgeons to improve their skills and techniques.
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54. Year: 2019

- Author:

Diana S. Jodeh, Anh Thy H. Nguyen, S. Alex Rottgers

- Title:

Outcomes of Primary Palatoplasty: An Analysis Using the Pediatric Health Information System Database

- Number of cases: 7325

- Methods: Data from the Pediatric Health Information System database was used to analyze patients

between 6 and 18 months old who had primary palatoplasty between 2004 and 2009. The study

identified subsequent repairs of ONFs and secondary speech surgery using procedure codes, and used

logistic regression models to examine the associations between cleft type, ONFs, and secondary speech

surgery.

- Results: 6.4% (468) had a subsequent ONF repair and 18.5% (1355) had a secondary speech operation.

After adjusting for age, sex, and race, patients with CLAP had a higher likelihood of ONFs (OR 5.60,

95% CI 4.44 to 7.07) and secondary speech surgery (OR 2.32, 95% CI 2.05 to 2.63).

- Conclusion: A large billing database from multiple institutions was used to estimate the prevalence of

ONFs and surgically treated VPI following primary palatoplasty in the United States. Patients with

isolated CP had fewer ONFs and required less secondary speech surgery than patients with CLAP.

55. Year: 2013

- Author:

Magnus Becker, Emma Hansson

- Title:

Low rate of fistula formation after Sommerlad palatoplasty with or without lateral incisions: An analysis of risk

factors for formation of fistulas after palatoplasty

- Number of cases: 175

- Methods: Patients with CP who underwent Sommerlad surgery and were followed-up for at least 3

months were selected using consecutive records. The Sommerlad technique was used in the clinic from

2004-2012 and patients born during this time period were included. Patients with midline clefts were

excluded. Patient records were reviewed in detail and the type of cleft, syndromes, surgical technique
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used, and age at surgery and follow-up were recorded using the ICD-10.

- Results: The incidence of fistula formation was 5% among patients from the native population, and

16% among patients from the non-native group.

- Conclusion: The study found a low rate of fistula formation after Sommerlad repair in the native

population and that using Langenbeck flaps may decrease the rate further. Fistulas typically occur at the

junction of the soft and hard palate, and there is no significant difference among different types of clefts.

Syndromes and associated malformations appear to have little effect on fistula formation. However, the

rate of fistulas is higher in the non-native population due to various factors.

56. Year: 2020

- Author:

Rakesh Kumar Khazanchi, Hardeep Singh

- Title:

Width of CP and postoperative palatal fistula – Do they really correlate?

- Number of cases: 45

- Methods: This study aimed to assess the correlation between palatal fistula and the width of clefts,

while eliminating the biases caused by multiple confounding factors such as different repair techniques

used by multiple surgeons. The study included consecutive cases of palatoplasty performed by a single

surgeon using a standardized repair method (Bardach's 2 flap palatoplasty with radical muscle

dissection) over 18 months. The actual width of the cleft (W) and the ratio of cleft width to the sum of

the width of palatal shelves (R) were analyzed in relation to the incidence of palatal fistula, which was

assessed at three weeks and two months after surgery. The results were analyzed using the Wilcoxon

signed rank test.

- Results: In the study, 45 patients were analyzed for the values of W and R. After 3 weeks, 4 patients

(8.9%) had a palatal fistula, and after 2 months, only 1 patient (2.2%) had it. The mean value of W was

1.22 + 0.31 cm (SD) with a range of 0.4 to 1.9 cm in the 41 patients without a fistula, and the mean

value of R was 0.47 + 0.14 (SD) with a range of 0.15 to 0.83. In the 4 patients with a fistula after 3

weeks, the mean value of W was 1.28 + 0.39 cm (SD) with a range of 0.90 to 1.8 cm, and the mean

value of R was 0.60 + 0.37 (SD) with a range of 0.35 to 1.13. However, this difference was not

statistically significant (P values of 1.000 and 0.968, respectively).
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- Conclusion: The findings of this research indicate that the size of the cleft or the palatal shelves does

not significantly impact the occurrence of palatal fistulas. The high rate of fistulas reported in previous

studies may be due to the surgical methods used.

57. Year: 2001

- Author:

Bradon J. Wilhelmi, Eric A. Appelt, Lesley Hill, Steven J. Blackwell

- Title:

Palatal Fistulas: Rare with the 2FP Repair

- Number of cases: 119

- Methods: This study aimed to investigate the incidence of palatal fistula after CP repair using the 2FP

technique. The study retrospectively reviewed 119 cases of CP repair conducted by a single surgeon

over a period of five years. The 2FP technique was used to achieve tension-free and multi-layered

repairs. The age of the patients at the time of the repair ranged from 7 to 84 months, with a mode of 9

months.

- Results: The initial follow-up was conducted between 2 to 12 weeks after the operation, with an

average of 4 weeks. Out of the 119 repairs, only four cases of fistulas were found, indicating a low

fistula rate of 3.4 percent.

- Conclusion: The use of the 2FP technique in this study resulted in the lowest reported incidence of

palatal fistula complications.

58. Year: 2011

- Author:

William N. Williams, M. Brent Seagle, Maria Ines Pegoraro-Krook, Telma V. Souza, Luis Garla, Marcos L.

Silva, José S. Machado Neto, Jeniffer C. R. Dutka, John Nackashi, Steve Boggs, Jonathan Shuster, Jacquelyn

Moorhead, William Wharton, Maria I. G. Graciano, Maria C. Pimentel, Mariza Feniman, Silvia H. A.

Piazentin-Penna, Joseph Kemker, Maria C. Zimmermann, Cristina Bento-Gonçalves, Hilton Borgo, Ilza L.

Marques, Angela P. M. C. Martinelli, José C. Jorge, Patrick Antonelli, Josiane F. A. Neves, Melina E. Whitaker

- Title:
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Prospective Clinical Trial Comparing Outcome Measures Between Furlow and VL Palatoplasties for UCLP

- Number of cases: 748

- Methods: The aim of this clinical trial was to compare two groups of cleft patients in terms of

functional speech outcomes and the presence or absence of palatal fistulae. The participants were

randomly assigned to one of two surgical procedures: a conventional VL repair with IVV or FP. The

trial used a prospective 2x2x2 factorial design, in which each participant was randomly assigned to one

of eight different groups, based on the type of lip repair, palatal repair, and age at the time of palatal

surgery. The surgeries were performed by four surgeons. The primary measures of velopharyngeal

function were a cul-de-sac test of hypernasality and a mirror test of nasal air emission. Both the surgeon

and speech pathologist examined the patients for the presence of palatal fistulae.

- Results: The study found that the Furlow double-opposing Z-palatoplasty yielded better velopharyngeal

function for speech than the VL, according to the cul-de-sac test of hypernasality. However, there was a

significantly higher occurrence of fistulas with the FP compared to VL. The incidence of fistulas was

greater in patients with wider clefts and when relaxing incisions were not made.

- Conclusion: To sum up, the Furlow group had a significantly higher rate of fistula occurrence compared

to the VL group. The study results also indicate that there was a significant variation in fistula rates

among the four participating surgeons, indicating that unmeasured technical factors may play a

significant role in fistula rates.

59. Year: 2022

- Author:

Min Suk Park, Hyung Joon Seo, Yong Chan Bae

- Title:

Incidence of fistula after primary CP repair: a 25-year assessment of one surgeon’s experience

- Number of cases: 636

- Methods: A retrospective review of palatal repairs performed by a single surgeon from 1996-2020 was

conducted. CP repair techniques were chosen based on the extent of the cleft using the Veau

classification system. Data was analyzed using SPSS version 25.0 and t-test was used to investigate

univariate associations.

- Results: 3.1% of the 636 patients had fistulas, with the hard palate being the most common location
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(45%). The type of CP repair technique was found to significantly predict the incidence of palatal

fistulas (P = 0.042). The Furlow double-opposing Z-plasty technique had a higher fistula incidence

(12.1%) compared to the Busan modification (3.0%) and two-flap technique (2.0%).

- Conclusion: The study found that 3.1% of patients had palatal fistulas. Additionally, the technique used

for CP repair was found to have an impact on the incidence of fistulas.

60. Year: 2016

- Author:

F. Li, H.-T. Wang, Y.-Y. Chen, W.-L. Wu, J.-Y. Liu, J.-S. Hao, D.-Y. Luo

- Title:

Cleft relapse and ONF after FP in infants with CP: incidence and risk factors

- Number of cases: 62

- Methods: The objective of this research was to examine the frequency of postoperative cleft relapse and

ONF, as well as to identify the factors that increase the risk of these complications in infants who

underwent FP. A total of 62 infants aged 6-12 months with CP, who underwent Furlow double opposing

Z-plasty surgery between March 2012 and August 2014, were included in the study. Logistic regression

analysis was used to determine the risk factors associated with postoperative cleft relapse and ONF after

FP.

- Results: The incidence rates of cleft relapse at one week and ONF at three months post-surgery were

found to be 24.2% (15 out of 62) and 9.7% (6 out of 62), respectively. The width of the cleft was found

to be the only variable significantly associated with postoperative cleft relapse (P=0.001) and ONF

(P=0.011). Positive correlations were observed between the incidence rates and cleft width when it

exceeded 6.8 mm and 7.5 mm, respectively.

- Conclusion: According to the results, to lower the occurrence of cleft relapse and ONF following FP,

patients with wide clefts should avoid the procedure. To reduce the incidence of cleft relapse, it is

recommended to use a suitable angle between the Z-flap incision and the central axis, as well as perform

a bilateral relaxation incision and provide appropriate postoperative nursing care.

61. Year: 2021

- Author:
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Yuanyuan Li, Min Wu, Chao Yang, Chialing Tsauo, Chen Li, Renkai Liu, Qian Zheng, Bing Shi, David W. Low,

Cheng-hao Li

- Title:

Evaluation of fistula rates in three CP techniques without relaxing incisions

- Number of cases: 1164

- Methods: CP repair called Sommerlad-Furlow was modified which combined elements of Sommerlad

and Furlow techniques. A retrospective study was conducted to compare the Sommerlad-Furlow

technique with Sommerlad and Furlow techniques in terms of the incidence of palatal fistula. 603

patients had SF, 244 had Furlow, and 317 had Sommerlad palatoplasty.

- Results: Sommerlad-Furlow technique had a consistently lower fistula rate compared to the Sommerlad

technique, especially in patients with both hard and soft palate clefts without a cleft lip, but no

significant difference in fistula rate in patients with a bilateral or unilateral cleft lip/palate, or in patients

with a soft palate only or a submucosal CP.

- Conclusion: According to the study, the Sommerlad-Furlow technique should be the preferred choice

when feasible.

62. Year: 2011

- Author:

H. Wolfgang Losken, John A. van Aalst, Sumeet S. Teotia, Shay B. Dean, Scott Hultman, Kim S. Uhrich

- Title:

Achieving Low CP Fistula Rates: Surgical Results and Techniques

- Number of cases: 126

- Methods: The goal of this study was to assess and decrease the occurrence of fistulas following the

initial repair of CPs in an academic environment. Initially, the institutional palate fistula rate was found

to be 35.8% while using the Furlow double-opposing Z-plasty for most palatoplasties. As a result, the

surgical techniques for palate repair were re-evaluated, with Furlow and VL repairs being limited to

clefts less than 8mm in width. Wider clefts were repaired with Veau-Wardill-Kilner and Bardach

two-flap palatoplasties. Residents performed half of each palate repair. The University of North Carolina

Craniofacial Center provided multidisciplinary follow-up for the study.

- Results: Out of the 126 CP repairs, two cases of palate fistula were observed, resulting in a fistula rate
68



of 1.6%. Both of these fistulas were located in the anterior hard palate. Among the 59 patients for whom

the status of the uvula was reported, two cases of a split uvula were identified, resulting in a rate of

3.4%.

- Conclusion: This study reports a remarkably low incidence of fistulas in palatoplasty, which is one of

the lowest rates reported in the scientific literature. Plastic surgery residents can effectively participate in

palatoplasty with an extremely low incidence of fistulas in a tertiary-care academic environment. The

key factors in achieving this low incidence include the skeletonization of the vascular pedicle to move

the mucoperiosteal flaps medially, aggressive repositioning of the levator muscle, and precise two-layer

closure with a mattress suture technique. The study recommends the Furlow repair for narrower clefts

with a width of less than 8 mm at the posterior border of the hard palate, and the Bardach 2FP for wider

clefts.

63. Year: 2015

- Author:

Michael R. Bykowski, Sanjay Naran, Daniel G. Winger, Joseph E. Losee

- Title:

The Rate of ONF Following Primary CP Surgery: A Meta-Analysis

- Number of cases: 2505

- Methods: The authors conducted a meta-analysis to determine the rate of ONF and identify risk factors

associated with their development following primary CP repair, given the lack of consensus in the

literature on this topic despite decades of craniofacial surgery experience. The search was conducted for

studies published between 2000 and 2012 and strict inclusion and exclusion criteria were applied to

focus on primary CP repair. The data collected were analyzed using a meta-analysis.

- Results: The meta-analysis comprised 11 studies and 2505 children were included in the analysis. The

rate of ONF occurrence was 4.9%, with a 95% confidence interval ranging from 3.8% to 6.1%. The

analysis of a larger patient cohort showed that there was a significant correlation between Veau

classification and fistula development (P < 0.001), with patients having a Veau IV cleft being the most

affected. The most common site for fistula development was at the junction of the soft and hard palate.

One study reported using decellularized dermis in cleft repair, which resulted in a lower fistula rate of

3.2%.
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- Conclusion: The analysis of 11 studies involving 2505 children shows that the reported rate of ONF is

4.9%. The occurrence of fistulas is significantly higher in patients with a Veau IV cleft. The soft

palate-hard palate junction is the most common site of fistula formation. Improving the understanding of

fistula development can help CP surgeons achieve better surgical outcomes and communicate

expectations more effectively to patients and their families.

64. Year: 2021

- Author:

Swati Verma, Falguni Mehta, SukhDev Mishra, Roshan Noor Mohamed, Harshik Kumar A. Parekh, Ramandeep

Kaur Sokhi, Anil Kumar Nagarajappa, Mohammad Khursheed Alam

- Title:

Anthropometric and Physiologic Parameters in Cleft Neonates: A Hospital-Based Study

- Number of cases: 88

- Methods: The facial structure of newborns with a CLAP is significantly altered. It is crucial to assess

the dimensions of their bodies and maxillary arches in the beginning stages to plan the treatment and

predict growth. This study aimed to compare the anthropometric and physiological parameters of cleft

and non-cleft newborns in a hospital setting. The research was cross-sectional and included 88

newborns, 44 in each group, between 0 and 30 days old. The study was approved by the institutional

ethics committee and the parents of the newborns provided written informed consent. The researchers

measured the body weight, body length, head length, head circumference, and maxillary arch

dimensions of the newborns. The maxillary arch dimensions were measured using dental casts and

digital calipers. The statistical analysis involved the use of independent t-test and one-way ANOVA

analysis followed by a Bonferroni correction for post-hoc comparisons.

- Results: The findings revealed that there were significant statistical differences in the birth weight, head

length, head circumference, and maxillary arch dimensions between cleft and non-cleft neonates (p <

0.0001, p < 0.01, p < 0.007, and p < 0.0001, respectively).

- Conclusion: This indicates that cleft neonates have more significant anthropometric and physiological

differences compared to non-cleft neonates.

65. Year: 1967
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- Author:

S Pruzansky, H Aduss

- Title:

Prevalence of arch collapse and malocclusion in UCLP

- Summary: He  defined a number of variables, not in the casts alone, which can influence arch form.

66. Year: 1971

- Author:

M. Mazaheri, Robert L. Harding, John A. Cooper, Joseph A. Meier, Toetie S. Jones

- Title:

Changes in Arch Forms and Dimensions of Cleft Patients

- Number of cases: 70

- Methods: The photocopy method of cast analysis improves understanding of arch development changes

in cleft patients and helps evaluate the success of surgical treatments.

- Results: CLAP patients had varying initial arch forms and development, and lip surgery had a

significant impact on reducing the cleft and maxillary segmental relationships. There was a temporary

reduction in dimension after surgery, but no major growth disturbance was seen. Most patients had an

end-to-end relationship between the greater and lesser segments after eruption of deciduous teeth and

40% of patients did not have a crossbite.

- Conclusion: The study suggests that early treatment of arch form with appliances may not be necessary

as growth and eruption of deciduous teeth lead to favorable changes, as long as growth is not hindered

by surgery and scar tissue. The study also found that mandibular length and width were smaller in CP

subjects, indicating a tendency towards mandibular hypoplasia.

67. Year: 1971

- Author:

A.G. Huddart, J Clarke, T Thacker

- Title:

The application of computers to the study of maxillary arch dimensions

- Summary: This refers to the utilization of computers in the examination of the dimensions of the
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maxillary arch.

68. Year: 1971

- Author:

Paul W. Stöckli

- Title:

Application of a Quantitative Method for Arch Form Evaluation in UCLP

- Number of cases: 18

- Methods: A new method for measuring arch form in infants with UCLPhas been developed. The

method was tested in a study comparing two groups of patients, one treated with surgery alone and the

other with a combination of early orthodontics and bone grafting. The new measurement system's

capabilities were discussed.

- Results: Arch form in the early stages of development is not a reliable indicator of future changes and

there is wide variation among cases in initial arch form and reaction to treatment during different stages

of development.

- Conclusion: This study does not consider the many factors that influence arch form and any

conclusions must be made with the understanding that a comprehensive evaluation of these factors is

needed for a complete understanding of the variance.

69. Year: 1970

- Author:

A.G. Huddart

- Title:

Maxillary Arch Dimensions in Bilateral CLAP Subjects

- Summary: He recommended the photocopying method for measuring both surface areas and linear

dimensions. He extensively compared the surface area measurements of normal, unilateral, and bilateral

palates derived from photocopies.

70. Year: 1972

- Author:
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A. G. Huddart, R.S. Bodenham

- Title:

The Evaluation of Arch Form and Occlusion in UCLP Subjects

- Number of cases: 34

- Methods: The study examined upper and lower plaster models of UCLP subjects, all between the ages

of 4 and 5 years, from the records of the Birmingham Regional Plastic Unit. The models were evaluated

by 11 trained orthodontists using three different classification systems: the Pruzansky descriptive

classification, the authors' numerical classification, and a classification for maxillary arch form. The

assessors worked independently and evaluated each set of models three times on separate days. The data

was then analyzed to determine the consistency and reliability of the assessments and the ease of

applying statistical processes to the data.

- Results: This study found that the numerical classification system was more suitable for future studies

in this field as it provided more detailed information about the occlusion and was easier to handle

statistically than the descriptive classification system. However, there were notable differences in the

assessment abilities of different observers and consideration must be given in future studies to

monitoring the observational abilities of investigators.

- Conclusion: The variations in the assessment of arch form indicate a need for devising a numerical

classification system to describe segmental alignment to obtain more uniform findings.

71. Year: 1974

- Author:

Samuel Berkowitz, Jeffrey Krischer, Samuel Pruzansky

- Title:

Quantitative Analysis of CP Casts: A Geometric Study

- Methods: The measures selected to analyze the CP as a changing 3D form include:

- A) Degree of Curvature: Reflects the shape of the arch by measuring distance between Vertex and Focus

of a parabola fitted to the two posterior points of the alveolar crest.

- B) Fitted Relative Lengths: Determines if palatal segments need to be moved medially or laterally to

achieve a perfect arch by measuring relative length of each segment if anterior cleft space is eliminated.

- C) Surface Areas: Comparison of 2D and 3D surface areas to evaluate the accuracy of diagnostic
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interpretation from 2D drawings or photos.

- D) Slopes: Measurements taken at 3 points on the alveolar crest in 3 axes of space to identify which

slope measurement best reflects the spatial relationship of the palatal segments.

- E) Time Sequence Analysis: Analyzes the rate of change in palatal form over time and considers the

impact of external forces on biological structure.

- Results: Measuring surface area and linear dimensions from 2D projections is unreliable due to image

distortion. Conclusions based on linear dimensional changes alone, without considering the slope of the

palatal segments, can be incorrect.

- Conclusion: Measures such as the Degree of Curvature and Fitted Relative Length are effective in

describing changes in arch shape. There is significant variation in structure even within a single cleft

type, and this must be taken into account when making clinical decisions and evaluating treatment.

72. Year: 1992

- Author:

Michael Mars, Catherine Asher-Mcdade, Viveca Bratrstrom, Erik Dahl, John Mcwilliam, Kirsten Molsted,

Dennis A. Plint, Birte Prahl-Andersen, Gunvor Semb, William C. Shaw

- Title:

A Six-Center International Study of Treatment Outcome in Patients with Clefts of the Lip and Palate: Part 3.

Dental Arch Relationships

- Number of cases: 149

- Methods: The Goslon Yardstick was used to evaluate 149 dental models of individuals who had

complete unilateral clefts of the lip and palate. These models were collected from six different cleft

palate centers across Europe.

- Results: The Goslon Yardstick was effective in distinguishing the quality of dental arch relationships

across the six cleft palate centers. Specifically, two centers had notably inferior outcomes compared to

the other four. However, despite using different surgical techniques, three centers achieved satisfactory

results.

- Conclusion: The study demonstrates that the Goslon Yardstick can be a useful tool in evaluating dental

arch relationships in individuals with complete unilateral clefts of the lip and palate. Additionally, the

findings suggest that the complexity and expense of the treatment program does not necessarily
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determine the success of the treatment outcome, as one center achieved satisfactory results despite

utilizing a more expensive and complicated treatment approach.

73. Year: 1993

- Author:

M. Mazaheri, A.E. Athanasiou, R.E. Long Jr, O.G. Kolokitha

- Title:

Evaluation of Maxillary Dental Arch Form in Unilateral Clefts of Lip, Alveolus, and Palate from One Month to

Four Years

- Number of cases: 88

- Methods: The study analyzed changes in the maxillary alveolar arches of patients who had surgery for

CLAP, using dental casts taken at different ages. Surgery included triangular flap lip repair and

two-stage palate repair using vomer flap and soft palate closure. The alveolar arches were classified

before lip repair.

- Results: Patients were examined for alveolar segment overlap and contact at the cleft site before and

after lip and palate repair. 25% had overlap with no contact, 25% had both overlap and contact, and 50%

had no overlap and no contact. Lip repair caused a molding effect on the alveolar segments, leading to

more contact and overlap. After palate repair, this trend continued, but at age 4, half of the patients had

improved to a more desirable non-overlapped relationship while the other half continued to have arch

collapse.

- Conclusion: Additional studies should be conducted to evaluate the effectiveness and necessity of

different types of early treatment to prevent arch collapse and deficiency in maxillary growth.

74. Year: 1998

- Author:

Hiroyuki Ishikawa, Shinji Nakamura, Kouichi Misaki, Motonori Kudoh, Hiroshi Fukuda, Shigemitsu Yoshida

- Title:

Scar Tissue Distribution on Palates and its Relation to Maxillary Dental Arch Form

- Number of cases: 21

- Methods: The study examined the palatal blood flow of 21 Japanese CP patients using laser doppler
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flowmetry to identify scar tissue areas. The patients had undergone surgery for palatal repair at around

18 months old and were examined at ages ranging from 11 years and 5 months to 19 years and 9

months. Additionally, the study analyzed dental casts taken at the start of orthodontic treatment (average

age of 8 years and 4 months) to evaluate the maxillary dental arch form.

- Results: The scar tissue distribution in the 21 cases was classified into five types, and characteristic

features in the maxillary dental arch form were found in each of the five types according to the extent of

the scar tissue. The severity of the maxillary dental arch constriction was closely related to the scar

tissue distribution on palates.

- Conclusion: Laser doppler flowmetry is a useful diagnostic method for orthodontic treatment of CP

patients.

75. Year: 2005

- Author:

Yu-Fang Liao, Michael Mars

- Title:

Long-Term Effects of Palate Repair on Craniofacial Morphology in Patients With UCLP

- Number of cases: 48

- Methods: The aim of this retrospective cross-sectional study was to investigate the long-term effects of

palate repair on craniofacial growth in adults with nonsyndromic UCLP. The study was conducted at the

Sri Lankan CLAP Project, and 48 adults who had lip repair only (LRO group) and 58 adults who had lip

and palate repairs by the age of 9 (LPR group) were included. Clinical notes were used to record

surgical treatment histories, and cephalometry was used to determine craniofacial morphology.

- Results: The group of patients who underwent both lip and palate repairs had smaller measurements for

several craniofacial features compared to the group who only had lip repair, including the depth of the

bony pharynx, maxillary length at the alveolar level, effective length of the maxilla, maxillary

protrusion, anteroposterior jaw relation, and overjet. However, there were no significant differences in

maxillary length at the basal level or the anterior and posterior maxillary heights between the two

groups. The data was obtained through cephalometry and the patient's surgical treatment history was

recorded using clinical notes.

- Conclusion: To summarize, palate repair appears to have a positive effect on inhibiting the forward
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displacement of the basal maxilla and anteroposterior development of the maxillary dentoalveolus in

patients with UCLP, but does not negatively affect the downward displacement of the basal maxilla or

palatal remodeling.

76. Year: 2006

- Author:

Yu-Fang Liao, Timothy J. Cole, Michael Mars

- Title:

Hard Palate Repair Timing and Facial Growth in UCLP: A Longitudinal Study

- Number of cases: 104

- Methods: This retrospective longitudinal study aimed to investigate the impact of timing of hard palate

repair on facial growth in patients with UCLP. The study included 104 patients with nonsyndromic

UCLP who had hard palate repair before the age of 13 and their 290 cephalometric radiographs taken

after lip and palate repair. The main outcome measures included recording surgical treatment histories

through clinical notes and determining facial morphology and growth rate through cephalometry.

- Results: The facial morphology of patients with UCLP was influenced by the timing of hard palate

repair, specifically the length and protrusion of the alveolar maxilla (PMP-A) and the anteroposterior

alveolar jaw relation (ANB) at age 20, but it did not affect their growth rates.

- Conclusion: In patients with UCLP, the growth of the maxilla is significantly impacted by the timing of

hard palate repair, with a smaller negative impact observed in cases of late repair compared to early

repair. The effect of timing is most prominent in the anteroposterior development of the maxillary

dentoalveolus, and is likely due to the undisturbed development prior to hard palate closure.

77. Year: 2009

- Author:

Y.-F. Liao, I.-F. Lin

- Title:

Dental arch relationships after 2FP in Taiwanese patients with UCLP

- Number of cases: 60

- Methods: The objective of the study was to assess the dental arch relationships in patients with UCLP
77



who underwent 2FP at the Chang Gung Craniofacial Center in Taipei, Taiwan. The researchers analyzed

intraoral dental photographs of 60 patients and rated their dental arch relationships using the Goslon

yardstick. They then compared the results with those of the Eurocleft study, which involved six different

centers. The study found high inter- and intra-examiner agreements, and the strength of agreement was

evaluated using quadratic-weighted kappa statistics.

- Results: 75% of patients were classified as poor or very poor, with a mean Goslon score of 3.92. These

results were similar to the outcomes at Eurocleft center D, which had a relatively poor treatment

outcome. The study also found that intraoral dental photographs were a reliable method for rating dental

arch relationships.

- Conclusion: The dental arch relationships of patients with UCLP treated at Chang Gung Craniofacial

Center were found to be unsatisfactory, possibly due to differences in surgical techniques and the

craniofacial structure of the patients' race.

78. Year: 2011

- Author:

P. Fudalej, C. Katsaros, Z. Dudkiewicz, B. Offert, W. Piwowar, M. Kuijpers, A.M. Kuijpers-Jagtman

- Title:

Dental Arch relationships following Palatoplasty for CLAP repair

- Number of cases: 47

- Methods: The role of palatal scarring in causing facial growth abnormalities in CLAP patients is

unclear due to variations in surgical methods used by different surgeons. This study looked at the dental

arch relationship in two groups of CLAP patients, one where only the non-cleft side palatal bone was

left uncovered (Exposed group with 47 patients, 11.2 yrs) and one where the soft tissues were closed

tightly with a vomerplasty (Unexposed group with 61 patients, 11.2 yrs), both operated on by the same

surgeon.

- Results: Three evaluators used the EUROCRAN Index to assess the results. The results showed that the

dental arch relationship in the group where the non-cleft side of the palate was left exposed was worse

than the group where a vomer flap was used for tight closure of the soft tissues (p = 0.009). There was

no significant difference in palatal morphology between the two groups (p = 0.323). The findings

indicate that using a vomer flap to cover denuded bony areas after palatal repair has a positive impact on
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dental arch relationship, but does not affect palatal morphology.

- Conclusion: Reducing exposed bony areas on the palate during UCLP repair using a vomer flap

improved dental arch relationship compared to using a VL method, with no observed difference in

palatal morphology.

79. Year: 1964

- Author:

Samuel Pruzansky, Howard Aduss

- Title:

Arch Form and the Deciduous Occlusion in Complete Unilateral Clefts

- Number of cases: 33

- Methods: 33 cases of UCLP were analyzed for arch form and crossbite occlusion before and after lip

repair and prior to palatal surgery. None of the cases were treated with pre-surgical maxillary

orthopedics or primary bone grafting.

- Results: 39.5% of the cases (13 out of 33) had arch collapse following cheiloplasty, as shown by

overlapping of the maxillary alveolar processes in the alveolar cleft region. No correlation was found

between the original width of the alveolar cleft and the change in arch form. Out of 83 cases, 11 had no

crossbite, 8 had canine-only crossbite, 7 had complete buccal crossbite, 3 had anterior and buccal

crossbite, 2 had anterior and canine crossbite, and 1 had anterior crossbite only. One case had a wider

maxillary arch than the mandibular.

- Conclusion: This report provides data that can be used to evaluate the effectiveness of pre-surgical

maxillary orthopedics and primary bone grafting in treating cases of UCLP.

80. Year: 1975

- Author:

Takeshi Wada, Tadashi Miyazaki

- Title:

Growth and Changes in Maxillary Arch Form in UCLP Children

- Number of cases: 62 normals and 87 UCLP  patients

- Methods: This study compares the growth changes of the maxillary arch in normal individuals and
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individuals with UCLP  by measuring their maxillo-facial models. This will help to understand when

and where maxillary growth inhibition occurs, and other aspects of growth changes. The cleft group was

classified into 4 stages based on age and repair status, while the normal group was matched by age and

body weight. Impressions were taken under anesthesia and maxillo-facial models were created for each

patient.

- Results: In the normal group, the anterior alveolar region grew significantly while the arch remained

minimal throughout. In the cleft group, there was significant growth inhibition and a protrusion of the

larger segment at stage 1, and the alveolar points were smaller at stage 4 compared to the normal group.

- Conclusion: Growth disturbance primarily occurred in the anterior alveolar region after lip repair, and

orthopedic treatment should aim to compensate for this by promoting growth of the segments rather than

displacement.

81. Year: 1976

- Author:

Takeshi Wada, Tadashi Miyazaki

- Title:

Treatment Principles for the Changing Arch Form in Children with UCLP

- Number of cases: 62 normals and 87 UCLP  patients

- Methods: The results of the study, which compared the growth of the maxillary arch in children with

UCLP to that of normal children, are consistent with the previous research (1975). However, this study

provides more detailed information on how the arch shapes change in both groups over time.

- Results: The study found that maxillary growth inhibition occurred in the anterior-posterior direction

immediately after lip repair and persisted until age four. This suggests that the three-dimensional

bending of the premaxilla caused by the molding action of the lip is a significant factor in the growth

inhibition.

- Conclusion: Before lip repair, the depth and length of both alveolar segments were well developed by

natural growth. Therefore, it is not necessary to actively move the segments before lip repair, but it is

important to prevent excessive approximation of the segments following lip repair. It is crucial to

maintain the premaxilla in its normal position, maintain the cleft width in relation to maxillary and

mandibular arch alignment, and activate the growth potential of the smaller segment. The maxillo-facial
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model is useful in analyzing these morphological changes and evaluating patients with CLAP before and

after treatment.

82. Year: 1992

- Author:

Antonio David Corrêa Normando, Omar Gabriel da Silva Filho, Leopoldino Capelozza Filho

- Title:

Influence of surgery on maxillary growth in cleft lip and/or palate patients

- Number of cases: 204

- Methods: A study of 204 caucasian adults with cleft lip and/or palate was done, comparing 113 patients

who had surgery at typical times to 91 who didn't. The impact of surgery on the shape and position of

the upper jaw for the three main types of cleft was evaluated.

- Results: Cheiloplasty in cleft lip and alveolus patients is linked to changes in the jaw bone in the front

of the mouth, but not in the nose or other parts of the upper jaw. Isolated CP surgery does not lead to

significant changes in the upper jaw shape and position. The most noticeable changes were seen in

patients with cleft lip, alveolus, and palate; surgery in these patients causes the upper jaw to move

backwards and rotate downward.

- Conclusion: This study comparing adults who had cleft surgery and those who did not, found that

surgery in infancy leads to different changes in the upper jaw for each type of cleft. Surgery for UCLA

causes changes in the front of the upper jaw, but not in other areas. Surgery for isolated CP does not lead

to significant changes in the upper jaw shape and position. The most noticeable changes were seen in

patients with cleft lip, alveolus, and palate; surgery in these patients causes the upper jaw to move

backwards and rotate downward, with the center of rotation near the back of the nose.

83. Year: 2004

- Author:

N.V. Hermann, T.A. Darvann, B.L. Jensen, E. Dahl, S. Bolund, S. Kreiborg

- Title:

Early Craniofacial Morphology and Growth in Children With Bilateral Complete CLAP

- Number of cases: 64
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- Methods: The purpose of the study was to compare craniofacial morphology and growth in children

with bilateral complete CLAP with a control group of children with unilateral incomplete cleft lip. The

study included 64 children, with ages of 2 and 22 months at two different examinations. The method

used was infant cephalometry, analyzing craniofacial morphology through linear, angular, and area

variables. Growth was calculated as the displacement of landmarks between the two examination points

and was assessed by investigating the growth pattern of each region in the patient.

- Results: The children with bilateral complete CLAP (BCCLP) showed significant differences in

craniofacial morphology and growth compared to the control group with unilateral incomplete cleft lip.

The most notable differences were the prominent premaxilla, wider posterior maxilla, wider nasal

cavity, shorter maxilla with reduced height, shorter mandible, bimaxillary retrognathia, reduced

pharyngeal airway, and a more vertical pattern of facial growth in the BCCLP group.

- Conclusion: The research suggests that having a facial structure characterized by a wide and short

posterior maxilla, short mandible, and bimaxillary retrognathia may increase the risk of CLAP.

84. Year: 2006

- Author:

David J. David, Peter J. Anderson, Drew E. Schnitt, Michael A. C. Nugent, Rosslyn Sells

- Title:

From Birth to Maturity: A Group of Patients Who Have Completed Their Protocol Management. Part II. Isolated

CP

- Number of cases: 32

- Methods: Although multidisciplinary teams have been established, there is limited data on the

long-term outcomes of cases managed under a protocol. This study presents the results of the Australian

Craniofacial Unit's patients with isolated CPs who completed protocol management under the care of

the senior author (D.J.D.) from 1974 to 2003. The study is a retrospective analysis of outcomes in terms

of facial growth, speech, hearing, and occlusion in patients with an isolated CP.

- Results: A total of 32 cases were found in the department database, with 17 female and 15 male

patients. A cephalometric analysis of the cases at skeletal maturity showed a variety of facial growth

patterns, and only two cases required maxillary advancement surgery. Speech was evaluated through

speech therapy assessments at different stages of development and maturity. At maturity, 18 out of 32
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patients were considered to have normal speech. Hearing was within -20 dB for most patients, except for

two cases.

- Conclusion: The results show that the use of pushback technique for palate reconstruction does not

have a negative impact on facial growth.

85. Year: 2010

- Author:

Yu-Fang Liao,  I-Ying Yang, Ruby Wang, Claudia Yun, Chiung-Shing Huang

- Title:

Two-Stage Palate Repair with Delayed Hard Palate Closure Is Related to Favorable Maxillary Growth in UCLP

- Number of cases: 72

- Methods: This study aimed to investigate whether the timing of palate repair in patients with UCLP had

an impact on facial growth. The commonly used two-stage palate repair with delayed hard palate closure

is thought to result in better postoperative maxillary growth. However, some research has questioned

whether this protocol is more effective. The study included 72 patients who underwent one-stage or

two-stage palate repair, and their 223 cephalometric radiographs were analyzed retrospectively. The

researchers recorded treatment histories from clinical notes and used cephalometry to assess facial

morphology and growth rate. They employed generalized estimating equations analysis to examine the

relationship between stage of palate repair and facial morphology at age 20 and facial growth rate.

- Results: The results showed that the stage of palate repair had a significant effect on the length and

protrusion of the maxilla and the anteroposterior jaw relation at age 20, but not on their growth rates.

- Conclusion: The findings indicate that two-stage palate repair has a less negative impact on the growth

of the maxilla compared to one-stage palate repair in patients with UCLP. The timing of hard palate

repair before closure is a critical factor in this stage effect, which primarily affects the anteroposterior

development of the maxilla by allowing undisturbed growth.

86. Year: 2011

- Author:

John Daskalogiannakis, Ana Mercado, Kathleen Russell, Ronald Hathaway, Gregory Dugas, Ross E. Long, Jr.,

Marilyn Cohen, Gunvor Semb, William Shaw
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- Title:

The Americleft Study: An Inter-Center Study of Treatment Outcomes for Patients With UCLP, Part 3. Analysis

of Craniofacial Form

- Number of cases: 148

- Methods: A retrospective cohort study was conducted at four North American CP clinics, involving

participants with repaired UCLP who were treated consecutively at the clinics. The 148 pre-orthodontic

lateral cephalometric radiographs were scanned, scaled, digitized, and coded to maintain the anonymity

of the X-ray's origin. 18 cephalometric measurements (angular and ratio) were taken on each X-ray, and

the mean measurements were compared between clinics using ANOVA and Tukey-Kramer analysis.

- Results: The results showed differences in sagittal maxillary prominence between the four clinics, with

the greatest difference observed between Clinic B (lowest SNA) and Clinic C (highest SNA). Similar

disparities were found in the soft tissue, with Clinic C having a significantly larger ANB angle

compared to Clinics B and D. Clinic C also had a higher mean soft tissue convexity compared to Clinics

B, D, and E. The nasolabial angle in Clinic B was significantly more acute than in Clinics C, D, and E.

No statistically significant differences were found in mandibular prominence, vertical dimensions, or

dental inclinations.

- Conclusion: The results revealed disparities in hard and soft tissue maxillary prominence between the

clinics, but no differences in mandibular prominence, vertical dimensions, or dental inclinations. There

was a modest but statistically significant negative correlation (p<0.001) between Goslon scores and

ANB angle (r=2.607).

87. Year: 2011

- Author:

Ronald Hathaway, John Daskalogiannakis, Ana Mercado, Kathleen Russell, Ross E. Long, Jr., Marilyn Cohen,

Gunvor Semb, William Shaw

- Title:

The Americleft Study: An Inter-Center Study of Treatment Outcomes for Patients With UCLP Part 2. Dental

Arch Relationships

- Number of cases: 169

- Methods: This study aimed to compare the jaw relationships of people with repaired UCLPusing the
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Goslon Yardstick. The study was conducted retrospectively on 169 patients who were treated at 5 CP

centers in North America. The participants were aged between 6 and 12 years old and their dental

models were evaluated using the Goslon Yardstick. To assess the accuracy and consistency of the

measurement, weighted kappa statistics were used. Differences in the results were analyzed using

ANOVA and Tukey-Kramer analysis, with a significance level set at p < 0.05.

- Results: The results showed that one center that performed primary alveolar bone grafting had

significantly worse Goslon scores compared to the other four centers. The other centers did not perform

primary alveolar bone grafting and used different lip and palate closure techniques. Based on the Goslon

Yardstick, the center with the best scores would require end-stage maxillary advancement orthognathic

surgery in 20% of its patients, while the center with the worst scores would require the surgery in 66%

of its patients.

- Conclusion: The results of the study showed that the Goslon Yardstick was able to distinguish between

the maxillomandibular relationships of the subjects from the five centers. The results also indicated that

the differences could be attributed to various factors and were discussed in the study.

88. Year: 2012

- Author:

Mulyadi, Prasetyanugraheni Kreshanti, Siti Handayani, Kristaninta Bangun

- Title:

Maxillary Growth and Speech Outcome in Patient with CLAP after Two-Stage Palate Repair: A Systematic

Review

- Methods: An examination of published studies on the topics of two-stage palate repair, maxillary

growth, and speech outcomes in CLAP patients was conducted by searching through the

English-language literature in PubMed. The search was performed in September 2011 using EndNote

X3 and the keywords provided. Both retrospective and prospective studies from 2001 to 2012 were

included in the review.

- Results: Out of 37 articles reviewed, only 14 met the inclusion criteria. Of those, three covered both

maxillary growth and speech outcomes, eight focused solely on maxillary growth, and the remaining

articles only discussed speech outcomes.

- Conclusion: Based on the review, it was determined that while most two-stage palate repairs lead to
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improved maxillary growth, only a small number resulted in satisfactory speech outcomes.

89. Year: 2012

- Author:

Xue Xu, Qian Zheng, Dawei Lu, Ning Huang, Jingtao Li, Sheng Li, Yan Wang, Bing Shi

- Title:

Timing of palate repair affecting growth in UCLP

- Number of cases: 46 nonsyndromic UCLPs, 38 age and sex matched non-cleft patients.

- Methods: The study compared non-syndromic CLAP patients to non-cleft patients using 35

cephalometric measurements and statistical tests (t-test, ANOVA, rank sum) at a 95% significance level.

- Results:The study found that CLAP patients who had palatoplasty between 7 and 12 years old had

larger measurements in certain areas and a smaller Y-axis angle than those who had surgery before 4

years old.

- Conclusion: The study found that when VL palate repair was delayed, maxillary sagittal length

increased. Patients who underwent the surgery between 4-12 years old had a more protrusive maxilla,

less rotated mandible and better overall head-face morphology compared to those repaired before 4

years. No differences were found among patients repaired between 4-12 years old.

90. Year: 2020

- Author:

Vitali Azouz, Marilyn Ng, Niyant Patel, Ananth S. Murthy

- Title:

Low incidence of maxillary hypoplasia in isolated CP

- Number of cases: 29

- Methods: This study reviewed the medical records of isolated CP patients who underwent palatoplasty

at Akron Children’s Hospital between 1962 and 1999. Demographics, surgical details and outcomes

were recorded and analyzed. The study excluded patients with cleft lip, submucous cleft, or syndromes.

- Results: 62% of the patients had Veau type 1 and 38% had Veau type 2. All patients had 2-flap or FP

with vomerine flaps used in Veau 2 closures. The mean age at primary surgery was 19.9 months, and the

average follow-up was 209 months. The rate of VPI was 59% and the rate of ONF was 14%.
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- Conclusion: In this study, a low incidence of maxillary hypoplasia was found in isolated CP patients

despite complications after initial palate closure, suggesting that factors such as age at closure, type of

cleft, and surgical technique may not have a significant impact on maxillary growth. Additionally,

complications such as VPI and palatal fistula did not appear to restrict maxillary growth.

91. Year: 2020

- Author:

Shahin Abdollahi Fakhim, Masoud Nouri-Vaskeh, Faezeh Amiri, Nikzad Shahidi

- Title:

Comparison of 2FP plus IVV technique with and without double-layer Z-plasty on the soft palate length in

children with CP

- Number of cases: 62

- Methods: The objective of this study was to compare the length of the soft palate in patients with CP

who underwent 2FP with IVV (IVV) and 2FP with the combination of IVV and double-layer Z-plasty.

The study was a clinical trial on infants aged 9 to 12 months with CP, divided into two groups. The

effectiveness of the 2FP with IVV technique and 2FP with IVV and double-layer Z-plasty was evaluated

by measuring the soft palate length during the operation and evaluating short-term complications.

- Results: The study involved 62 infants, with 30 in the group receiving 2FP with IVV and 32 in the

group receiving 2FP with IVV and double-layer Z-plasty. The soft palate length before surgery in the

2FP with IVV and 2FP with IVV and Z-plasty groups were 17.56 ± 2.05 mm and 17.68 ± 1.88 mm,

respectively (P = 0.561). After surgery, the soft palate length in the group receiving 2FP with IVV and

Z-plasty was significantly higher (22.43 ± 2.73 mm) compared to the group receiving 2FP with IVV

alone (20.56 ± 2.42 mm) (P = 0.032).

- Conclusion: The combination of 2FP and IVV with the addition of Z-plasty provides an effective

approach to increase palatal length in infants with CP. The results showed a significant increase in palate

length compared to 2FP with IVV alone. The technique had low complications and further studies are

recommended to improve it for CP patients.

92. Year: 2022

- Author:
87



Benito K. Benitez, Seraina K. Weibel, Florian S. Halbeisen, Yoriko Lill, Prasad Nalabothu, Ana Tache, Andreas

A. Mueller

- Title:

Craniofacial Growth at Age 6–11 Years after One-Stage CLAP Repair: A Retrospective Comparative Study with

Historical Controls

- Number of cases: 149

- Methods: The study compared the craniofacial growth, dental arch relationship, and palatal morphology

of children with UCLP at 6-11 years old. Two groups were compared, one without primary bone

grafting (Group A) and one with (Group B) and were compared to a control group.

- Results: Both groups had similar maxillary growth deficits and deviation in maxillary inclination

compared to healthy children. 70% of the children in both groups had moderate to severe changes in

palatal morphology.

- Conclusion: The study found that omitting primary alveolar bone grafting in the one-stage protocol

with 2FP did not improve growth in children between 6-11 years old. The results suggest that 2FP with

secondary healing may have more negative effects on growth than primary alveolar bone grafting. The

study also found that dental and palatal morphology was significantly affected in both groups.

93. Year: 2022

- Author:

Mustafa Khader

- Title:

Indocleftcon 2022 Millard Oration: My tryst with challenges and complications in cleft and craniofacial surgery

- Summary: Cleft and craniofacial surgery challenges explained.

94. Year: 2018

- Author:

Rajshree Jayarajan, Anantharajan Natarajan, Ravindranathan Nagamuttun

- Title:

IVV: A review

- Methods: The ultimate goal of palate repair is to achieve good speech, which requires optimal muscle
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function. Despite various techniques being developed, none have fully achieved this objective. IVV is a

functional technique that has gained widespread acceptance globally, with advancements such as the use

of magnification loupes and microscopes and improved knowledge of cleft anatomy contributing to its

refinement. This review aims to evaluate the outcomes, modifications, and complications of the IVV

technique. The authors conducted a literature search in PubMed, Embase, and Lilacs Bireme, using the

terms "IVV," "CP repair," and "radical muscle dissection" without any restriction on publication date or

language. The abstracts of the articles were assessed, and the selected articles were thoroughly reviewed

by the authors.

- Results: The extent of muscle dissection among cleft surgeons varies widely. The available studies

demonstrate that more extensive dissection during IVV leads to better speech outcomes and improved

velopharyngeal competence, although with varying rates of complications.

- Conclusion: To improve the quality of evidence in future studies and inform decision-making, a

uniform classification system for defining the extent of muscle dissection and standardized methods of

outcome measurement should be adopted.

95. Year: 1993

- Author:

Craig W. Senders, Jonathan M. Sykes

- Title:

Advances in Palatoplasty

- Summary: Millard's book, Cleft Craft, discusses the great progress that has been made in CP surgery in

recent decades. However, there is still a high degree of variability in the surgical techniques and timing

used by different institutions, due to the lack of randomized studies to evaluate the function of the

repaired palate. Ultimately, speech is the most important outcome measure after palatoplasty, but

comparing results between institutions or even within the same institution can be difficult because

speech evaluation is subjective. As a result, palatoplasty is still considered more of an art than a science,

with techniques and modifications passed down from teachers to students and refined over time. The

article focuses on two types of repairs that have gained popularity in the last 20 years: IVV and

double-reversing Z-plasty palatoplasty (also known as FP). Both procedures aim to correct abnormally

inserted palatal muscles and create a more normal levator sling. In patients with a CP, the levator muscle
89



and tensor veli palatini aponeurosis attach abnormally to the posterior border of the palate. Simply

reattaching these muscles in the midline without reorienting the fibers can result in altered palatal

motion. However, other factors, such as timing of repair, fibrosis, tissue absence, and a palate that is too

short for the nasopharynx, also affect velopharyngeal function. The article does not address

controversies surrounding the timing or staging of repairs.

96. Year: 2012

- Author:

Harsha Jain, Dayashankara Rao, Shailender Sharma, Saurabh Gupta

- Title:

Assessment of Speech in Primary CP by Two‐layer Closure (Conservative Management)

- Number of cases: 20

- Methods: The effects of Pinto's modification of the Wardill-Kilner palatoplasty technique, which does

not involve extensive dissection of the levator veli palatini muscle, on speech and post-operative fistula

formation were studied in patients divided into two age groups.

- Results: The results of speech evaluations before and after surgery, taken 6 months post-surgery,

showed that the modified Wardill-Kilner V-Y pushback technique for two-layer palatoplasty, without an

additional IVV technique, resulted in good speech outcomes.

- Conclusion: Further research is needed to determine the best timing of the surgery and its effects on

speech development and facial growth, but modified Wardill-Kilner V-Y pushback technique is also

good for speech development.

97. Year: 2019

- Author:

Amber D. Shaffer, Matthew D. Ford, Joseph E. Losee, Jesse Goldstein, Bernard J. Costello, Lorelei J. Grunwaldt,

Noel Jabbour

- Title:

The Association Between Age at Palatoplasty and Speech and Language Outcomes in Children With CP: An

Observational Chart Review Study

- Number of cases: 232
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- Methods: This retrospective case series aimed to investigate whether the timing of palatoplasty (early,

standard, or late) had an impact on speech and language outcomes in children with CP. The study

reviewed records of 733 children born between 2005 and 2015 who were treated at a tertiary care

children's hospital, with 232 children with both CP and cleft lip being analyzed. Exclusion criteria

included cleft repair at an outside hospital, absence of post palatoplasty speech evaluation, staged

palatoplasty, syndromes, intact secondary palate, and introduction to clinic after 12 months of age. The

study's main outcome measures were speech and language delays and disorders at 20 months and 5

years of age, based on formal hospital or community-based testing or screening evaluation in the Cleft

Craniofacial Clinic, as well as the need for additional speech surgery.

- Results: The median age for palatoplasty was 12.6 months (with a range of 8.8-21.9 months) and was

categorized as early (less than 11 months, n=28), standard (11-13 months, n=158), or late (over 13

months, n=46). Late palatoplasty was found to increase the likelihood of speech and language delays, as

well as the need for speech therapy at 20 months and language delays at 5 years, compared to early or

standard palatoplasty (with a p-value less than 0.05 for all comparisons). However, age at palatoplasty

was not significantly associated with speech sound production disorders, velopharyngeal incompetence,

tube replacement, or hearing loss.

- Conclusion: Delay in speech and language development may be linked to late palatoplasty. However,

further studies with a standardized surgical technique, timing, and outcome measures are necessary to

establish the exact effect of age at palatoplasty on speech and language development.

98. Year: 1990

- Author:

Karen J. Golding-Kushner

- Title:

Standardization for the Reporting of Nasopharyngoscopy and Multiview Videofluoroscopy: A Report from an

International Working Group

- Methods: Established principles can be applied to other views and situations not covered. For instance,

in evaluating the movement of the lateral pharyngeal wall in patients with pharyngeal flaps, the starting

point of the ratio (1.0) would be the edge of the flap closest to the wall being measured rather than the

opposite wall. This method should be applied to both videoendoscopy and videofluoroscopy.
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Qualitatively, the vertical height of the flap compared to the maximum movement level should be noted.

This can be done more precisely with MVF, but can also be estimated from endoscopy (e.g. "too low").

- Results: These measurements can help objectively assess changes after speech therapy, biofeedback,

speech-bulb reduction, surgery, etc. There are still many issues to address, such as intra- and inter-

observer reliability. It is also important to determine the minimum information needed for accurate

diagnosis and treatment planning. The feasibility of using these procedures for both clinical and research

purposes needs to be evaluated. Although the project did not aim to standardize the instruments used or

the measurement method (e.g. manual or computerized), comprehensive evaluation of velopharyngeal

movement should at least include frontal (P-A) and lateral view videofluoroscopy, and en face view or

nasopharyngoscopy.

- Conclusion: After defining the movements and gap, treatment decisions are left to the care providers.

Standard measurements can provide an objective basis for diagnosis and treatment planning, similar to

how cephalographs serve as blueprints for orthodontists and surgeons.

99. - Year: 2017

- Author:

Stephen R. Chorney, Emily Commesso, and Sherard Tatum

- Title:

Incidence of Secondary Surgery after Modified FP: A 20-Year Single-Surgeon Case Series

- Number of cases: 312

- Site: Class I cleft was limited to soft palate; class II, CHSP; 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 CPs with or without cleft lip who

presented for primary repair by a single surgeon. Patients with Robin sequence, syndromic clefts, and

SMCPs 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 ONF.
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- 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 χ2 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 ONF

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 ONF repair.

- Conclusion: The modified FP yields acceptable rates of secondary surgery for VPI without selection

based on cleft width. While the ONF repair rate is high, it is concordant with previous reports and is

likely related to the rare use of lateral relaxing incisions.

100. . Year: 2020

- Author:

Rafael Denadai, Pang-Yun Chou, Michela Bergonzani,  Nobuhiro Sato, Claudia Yun, Lun-Jou Lo

- Title:

A Comparative Study Evaluating Speech Outcomes in Classic versus Occult SMCP Using a Primary FP

Technique

- Number of cases: 216

- Methods: Patients with SMCP treated by one surgeon between 1998 and 2018 were reviewed. All

patients underwent FP regardless of age, number of Calnan triad features, or velopharyngeal gap size

and pattern. The study evaluated the outcome of surgery and need for additional surgery, as well as

possible associations with factors such as age at surgery, sex, CP type, and complications.

- Results: This study of 47 patients with occult SMCP and 169 with classic SMCP found that patients

with occult SMCP were older. 83.8% of patients had adequate postoperative velopharyngeal function

outcome, 3 patients had complications and 11.1% needed secondary speech surgery. No significant

association was found between the postoperative velopharyngeal function outcome and any of the tested

variables.

- Conclusion: FP with expanded indication criteria effectively managed VPI with minimal complications

and good speech results.
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101. Year: 2014

- Author:

Mary Roz Timbang, Bahar Bassiri Gharb, Antonio Rampazzo, Frank Papay, James Zins, Gaby Doumit

- Title:

A Systematic Review Comparing Furlow Double- Opposing Z-Plasty and Straight-Line IVV Methods of CP

Repair

- Number of cases: 12

- Methods: The aim of the study was to compare the effectiveness of two different techniques for

repairing CP by analyzing their effects on speech outcomes and fistula rates. A systematic review was

conducted by searching for relevant English literature on the MEDLINE, Ovid, and Embase electronic

databases using keywords such as “CP,” “IVV,” “VPI,” and “speech outcome.” Certain criteria were

used to exclude data that did not meet the required standard, such as patients with syndromes,

insufficient or poorly described techniques, unstratified data, two-stage CP repair, repair age younger

than 9 months or older than 18 months, and follow-up age younger than 4 years. Statistical analysis was

used to compare the incidence of VPI and the rate of secondary operations.

- Results: Twelve studies that met the selection criteria were analyzed. For patients with isolated CP, the

average rates of failure were 9.7 percent for Furlow double-opposing Z-plasty and 16.5 percent for

straight-line IVV. In the group with unilateral cleft lip-CP, the average failure rates were 11.1 percent for

Furlow and 17.1 percent for straight-line IVV. In unilateral cleft lip-CP cases, the probability of

requiring additional surgery was statistically higher (with a p-value of 0.03) in patients who underwent

straight-line IVV compared to those who had Furlow repair.

- Conclusion: According to the systematic review, there was a higher likelihood of developing VPI,

which was evidenced by the increased probability of requiring additional operations, in patients who

underwent straight-line IVV repair for unilateral cleft lip-CP compared to FP.

102. Year: 2004

- Author:

Don LaRossa, Oksana Hunenko Jackson, Richard E. Kirschner, David W. Low, Cynthia B. Solot, Marilyn A.

Cohen, Rosario Mayro, Peter Wang, Nancy Minugh-Purvis, Peter Randall
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- Title:

The Children’s Hospital of Philadelphia modification of the Furlow double-opposing z-palatoplasty: Long-term

speech and growth results

- Number of cases: 261

- Methods: The plastic surgeons at The Children's Hospital of Philadelphia have used the double

opposing z-palatoplasty technique to treat over 900 patients with CP. A retrospective study was

conducted on the records of 661 consecutive patients who received treatment from 1979 to 1996.

Patients who completed a perceptual speech evaluation using the Pittsburgh Weighted Values for Speech

Symptoms Associated with Velopharyngeal Incompetence instrument (Pittsburgh scale) and were over 5

years old were included in the study. Patients who had a secondary pharyngoplasty for velopharyngeal

incompetence, even if it was done before 5 years of age, were also included. Patients with hearing

impairment, mental retardation, primary posterior pharyngeal flap or unintentional ONF that could

potentially affect resonance were excluded from the study. Patients with known named syndromes were

included, but analyzed separately. The speech outcome of each patient was assessed by a standardized

perceptual speech evaluation using the Pittsburgh Scale conducted by one of two senior speech-language

pathologists with known inter-rater reliability. The study also examined the need for secondary surgery,

which in most cases was a posterior pharyngeal flap, and determined the speech outcome related to age

of palatal closure.

- Results: In the study of 261 nonsyndromic patients, more than 90% of them had minimal or no

hypernasality, approximately 86% had inconsistent or no nasal emission, and 95% had no articulation

errors related to velar function. The proportion of patients with an incompetent velopharyngeal

mechanism was only about 6%. Almost 94% of the patients had a socially functional speech quality, and

only 6.5% of patients required secondary surgery. The patients with isolated CP had slightly worse

outcomes, but the differences were not statistically significant compared to those with complete

unilateral and bilateral clefts. The use of relaxing incisions resulted in a low fistula rate of 6.8%, with no

major soft palate dehiscences or hard palate flap losses.

- Conclusion: The Furlow double-opposing z-palatoplasty technique, with modifications used at the

Children's Hospital of Philadelphia, led to improved speech outcomes compared to previous results and

other techniques. The Children's Hospital of Philadelphia modification did not seem to affect maxillary

growth, occlusion, or the need for orthognathic surgery, and it facilitated a tension-free closure and low
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fistula rate.

103.Year: 1999

- Author:

Richard E. Kirschner, Peter Wang, Abbas F. Jawad, Michael Duran, Marilyn Cohen, Cynthia Solot, Peter

Randall, Don LaRossa

- Title:

Cleft-palate repair by modified Furlow double-opposing Z-plasty: the Children's Hospital of Philadelphia

experience

- Number of cases: 390

- Methods: Although there is no consensus on the most effective method for repairing CPs, some small

studies suggest that the Furlow double-opposing Z-plasty may produce better speech results. A

retrospective analysis was conducted to assess speech outcomes in a large group of patients who had

undergone FP at a single center. The medical records of 390 cleft-palate patients who had the procedure

at The Children's Hospital of Philadelphia between 1979 and 1992 were reviewed. The study focused on

181 nonsyndromic patients who were at least 5 years old at the time of evaluation, and their speech

outcomes were evaluated using the Pittsburgh Weighted Values for Speech Symptoms Associated with

Velopharyngeal Incompetence.

- Results:The study found that 93.4% of patients showed no or only mild hypernasality, and 88.4% had

no or inaudible nasal escape. Furthermore, 97.2% of patients showed no errors in articulation linked

with velopharyngeal incompetence. Secondary pharyngeal flap surgery was required in only 7.2% of the

patients. The age at which the palatoplasty was performed, the type of cleft, and the surgeon's

experience had no significant impact on the speech results. However, there was a tendency for better

outcomes in patients who underwent palatal repair before 6 months of age and poorer outcomes in those

with Veau class I and II clefts.

- Conclusion: In general, the FP technique produced excellent speech outcomes, with VPD rates that

appear to be better than those reported for other methods.

104. Year: 2001
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- Author:

C.C. Yu, P.K. Chen, Y.R. Chen

- Title:

Comparison of speech results after FP and VL palatoplasty in incomplete cleft of the secondary palate

- Number of cases: 96

- Methods: The study aimed to compare the treatment outcomes of different palatoplasty methods in

patients with the same type of cleft and treatment protocol. To conduct the research, 96 nonsyndromic

children with incomplete clefts of the secondary palate who had received palatoplasty at the Craniofacial

Center of Chang Gung Memorial Hospital from 1989 to 1997 were selected. Out of these, 46 patients

had undergone FP, and 50 patients had received VL palatoplasty. Periodic evaluations of velopharyngeal

function were carried out by speech pathologists after the patients had turned two and a half years old.

The adequacy of velopharyngeal function was used as a measure of speech outcome. The study aimed to

determine which method of cleft repair provided better speech outcomes in patients with the same cleft

type and treatment protocol, despite the presence of confounding factors.

- Results: The study's results indicated that the FP group had a remarkable success rate, as 98% (45/46)

of patients demonstrated adequate velopharyngeal function. In contrast, the VL palatoplasty group had a

lower success rate, with only 70% (35/50) of patients exhibiting adequate velopharyngeal function.

Statistical analysis, using Fisher's exact test, revealed a significant difference (p < 0.0001, p < 0.05)

between the two groups. The incidence of postoperative complications was also relatively low, with only

one FP patient experiencing an ONF, compared to two VL palatoplasty patients (one with an ONF and

another with wound dehiscence). These findings suggest that FP was a superior treatment option for

patients with nonsyndromic incomplete clefts of the secondary palate, as it offered better speech

outcomes and fewer postoperative complications than VL palatoplasty.

- Conclusion: The study findings suggest that FP is a more effective treatment option for repairing

incomplete clefts of the secondary palate than VL palatoplasty, as it leads to better speech outcomes.

Additionally, the occurrence of postoperative complications after FP was minimal. Consequently, the

study recommends FP as the preferred treatment option for this type of case.

105. Year: 2012

- Author:
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Y. Dong, F. Dong, X. Zhang, F. Hao, P. Shi, G. Ren, P. Yong, Y. Guo

- Title:

An effect comparison between Furlow double opposing Z-plasty and 2FP on velopharyngeal closure

- Number of cases: 88

- Methods: The purpose of this research was to contrast the velopharyngeal closure between those who

underwent FP and 2FP. An examination of 88 individuals with a partial CP was carried out, with 48 of

them (31 females and 17 males, 2-28 years old) having undergone FP and 40 (23 females and 17 males,

2-21 years old) having undergone 2FP. Velopharyngeal performance was classified as adequate,

borderline, or insufficient, and the issues arising from the procedure were recorded.

- Results: There were no statistically significant variations discovered in regards to gender distribution,

age at the procedure, postoperative follow-up time, and preoperative speech comprehensibility. The

incidence of postoperative palatal fistulas after the primary repairs using both Furlow and 2FP was zero,

and there were no significant differences in complications between the two groups. The authors reported

the lowest occurrence of postoperative palatal fistulas in primary FP procedures. The results of the

velopharyngeal closure were found to be superior in patients who underwent FP, with a significance

level of P<0.05.

- Conclusion: FP was found to be more effective in achieving optimal velopharyngeal closure compared

to 2FP. The likely reason for this may be that FP allows for the repositioning and overlapping of the

divergent palatal muscles and an increase in the length of the soft palate.

106. Year: 2006

- Author:

Lt Col R Ravishanker (Retd)

- Title:

Furlow’s Palatoplasty for CP Repair

- Number of cases: 63

- Methods: This study evaluated the differences between two surgical techniques, Furlow's procedure and

Veau-Wardill-Kilner's procedure, by analyzing the outcomes of patients who underwent the surgeries

from July 2000 to February 2005.

- Results: The comparison was based on factors such as the incidence of fistulas, palatal length, nasal
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regurgitation, velopharyngeal incompetence, speech improvement, hearing, and maxillary growth.

- Conclusion: The FP was found to be more effective than the Veau Kilner Wardill procedure in terms of

fistula rates, palatal lengthening, nasal regurgitation, velopharyngeal incompetence, speech

improvement, hearing, and maxillary growth, regardless of the patient's age, type, and extent of the cleft

in the palate.

107. Year: 2006

- Author:

Kenneth E. Salyer, Karen W. E. Sng, Elizabeth E. Sperry

- Title:

2FP: 20-Year Experience and Evolution of Surgical Technique

- Number of cases: 382

- Methods: The 2FP has been around for more than three decades, but there is a limited number of

studies available that evaluate the long-term results of this technique. Additionally, there are only a few

reports from a single surgeon about the outcomes of using a specific method of palatoplasty. In this

study, the authors examined the 2FP technique, focusing on the modifications made by the senior author,

K.E.S. They also conducted a retrospective review of 382 two-flap palatoplasties performed by K.E.S.

over a period of 20 years in patients without syndromes. The study aimed to determine the incidence of

secondary velopharyngeal surgery and included detailed speech analysis of 150 patients.

- Results: Over a period of 20 years, the proportion of patients with VPI who underwent 2FP was 8.92

percent, with a decrease from 10.95 percent in the first decade to 6.43 percent in the second decade. The

development of VPI was not significantly different among cleft subtypes or influenced by age at

palatoplasty, despite most patients undergoing palate repair before 12 months of age. Speech analysis of

a subset of 150 patients revealed consistently good results in both decades, with 91.14 percent having

normal to mildly impaired resonance, 79.75 percent showing no or inaudible nasal air emission, and

97.47 percent having no compensatory articulation errors.

- Conclusion: In summary, the 2FP has been found to be a dependable method that has produced

favorable results in terms of surgery and speech. The approach requires consistent evaluations of speech,

as well as timely interventions when necessary, as part of a comprehensive approach to ensuring

satisfactory speech outcomes.
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108.- Year: 2001

- Author:

Sie KC, Tampakopoulou DA, Sorom J, Gruss JS, Eblen LE

- Title:

Results with FP in management of VPI

- Number of cases: 48

- Site: Overt and submucous CHSP.

- Parameters: Patients who underwent a FP 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 analysis to describe VPI

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. χ2 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 VPI Presence of

syndrome and female gender was associated with audible residual VPI.

- Conclusion: Most patients who underwent a FP had a complete resolution or substantial improvement

of VPI postoperatively, and there were few surgical complications.

109. - 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: CHSP
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- 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: The study used a combination of objective and subjective methods to evaluate speech and

voice, including a phonetic inventory, relational analysis, perceptual judgments for intelligibility and

nasality, and use of a Nasometer for nasalance values. The assessment of voice also included a

perceptual evaluation and determination of the DSI.

- Statistics: Statistica for Windows (version 5.1) was used for analyzing nasalance data. Sign test was

used to compare results of one-stage Wardill-Kilner and two-stage FP. t-test was used to compare

Veau-Wardill-Kilner and FP for nasometric values and DSI results. Univariate ANOVA was employed

to compare both surgical techniques with non-cleft normative data for nasalance data, and Sign test for

perceptual evaluation data.

- Results: The study found that two-stage FP resulted in more hypernasality and higher nasalance scores

compared to one-stage Wardill-Kilner palatoplasty. No significant differences were found in articulation

and voice characteristics. Results also showed significant differences in speech intelligibility and

resonance between subjects who received palatoplasty and 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.

110. Year: 2017

- Author:

Mert Calis, Galip Gencay Ustun, Mehtap Ozturk, Riza Onder Gunaydin, Mavis Emel Kulak Kayikci, Figen

Ozgur

- Title:

Comparison of the Speech Results After Correction of SMCP With FP and Pharyngeal Flap Combined With IVV

- Number of cases: 29

- Methods: In this study, patients who underwent surgery for SMCP repair using either a combination of

a superiorly based posterior pharyngeal flap and IVV or FP were analyzed. The average age at the time

of palate repair was 123.6 months. The patients were followed up for an average of 31.2 months.
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- Results: Both surgical procedures (FP and a combination of a pharyngeal flap and IVV) were effective

in correcting velopharyngeal closure. However, the combination procedure was found to be more

beneficial in terms of nasalance scores for certain speech sounds. For patients with significant signs of

hypernasality, the addition of a pharyngeal flap may be considered.

- Conclusion: A SMCP is a hidden issue with cleft surgery that is often found later in life and can cause

speech problems due to a persistent problem with the velopharyngeal muscles. Treatment options

include FP and a combination of pharyngeal flap and IVV. If hypernasality is present, a pharyngeal flap

may be considered.

111. Year: 2015

- Author:

Mitchell A. Pet, Lynn Marty-Grames, Mary Blount-Stahl, Babette S. Saltzman, David W. Molter, Albert S. Woo

- Title:

The FP for VPD: Velopharyngeal Changes, Speech Improvements, and Where They Intersect

- Number of cases: 29

- Site: Overt or SMCP with or without cleft lip.

- Parameters: All patients had clinical findings consistent with VPD and demonstrated incomplete

velopharyngeal closure on LVF. Preoperative and postoperative LVF and PSE were required for

inclusion in this study. Patients were excluded for any previous procedures for correction of VPD.

- Methods: LVF and PSE were conducted preoperatively and postoperatively in order to measure

velopharyngeal dimensions and speech quality. Anatomical and speech changes associated with the FP

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: FP 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
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need for reoperation were most consistently associated with tightening of the genu angle.

- Conclusion: FP 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.

112. Year: 2020

- Author:

Bei Zhang, Chao Yang, Heng Yin, Qian Zheng, Bing Shi, Jingtao Li

- Title:

Preoperative velopharyngeal closure ratio correlates with FP outcome among patients with nonsyndromic SMCP

- Number of cases: 73

- Methods: This study reviewed patients with nonsyndromic SMCP who received FP between 2008-2017

at the authors' department. Various preoperative factors were analyzed, including gender, age,

concurrent cleft lip, speech impairment, and others. Good outcome was defined as improvement in

velopharyngeal function. Both univariate and multivariate analyses were used to identify predictors of

postoperative velopharyngeal function.

- Results: Multivariate analysis found that preoperative velopharyngeal closure ratio was the only

significant predictor of surgical outcome (p=0.025). A velopharyngeal closure ratio greater than 52.5%

was found to be the cutoff value for predicting good postoperative velopharyngeal function.

- Conclusion: FP was proposed as the primary surgical treatment for non-syndromic SMCP patients with

preoperative velopharyngeal closure ratio greater than 52.5%.

113. Year: 2019

- Author:

Téblick Sofie, Ruymaekers Maarten, Van de Casteele Elke, Nadjmi Nasser

- Title:

The effect of CP closure technique on speech and middle ear outcome: a systematic review

- Methods: A comprehensive search was conducted in various databases to gather relevant papers on the

topic. Papers were selected based on their titles and abstracts, and their quality was evaluated before
103



being included in the study.

- Results: This systematic review evaluated 23 studies that compared various techniques for CP repair,

including VL, 2FP, Veau-Wardill-Kilner V-to-Y pushback technique, IVV by Kriens, Sommerlad’s

technique, Furlow double-opposing-Z-plasty, and Nadjmi et al’s modification of FP. These studies were

analyzed for their effect on rates of otitis media with effusion, tympanostomy tube placement, hearing

loss, and speech development.

- Conclusion: Sommerlad and FP were found to have the lowest prevalence of otitis media with effusion

and the lowest number of tympanostomy tubes needed. FP had the best hearing outcomes, and both

Sommerlad and Furlow were more beneficial for speech outcomes than other techniques. More research

is needed to support these findings.

114. Year: 2017

- Author:

Aditi Bhuskute, Jonathan R. Skirko, Christina Roth, Ahmed Bayoumi, Blythe Durbin-Johnson, Travis T.

Tollefson

- Title:

Association of VPI With Quality of Life and Patient-Reported Outcomes After Speech Surgery

- Number of cases: 29

- Methods: This study is a prospective descriptive cohort of children and young adults undergoing speech

surgery for VPI in a tertiary academic center. Participants completed a validated assessment before and

after surgery to measure the main outcome of changes in speech intelligibility. The study used linear

regression models and analyzed the changes in validated assessment scores based on speech

intelligibility, adjusting for age and cleft type. The correlation between speech intelligibility and

validated assessment scores was also estimated.

- Results: This study included patients (13 males and 16 females) with a mean age of 7.9 years (range

4-20 years). Various surgical procedures were used, including pharyngeal flap (48%), FP (41%), and

sphincter pharyngoplasty (3%). The study found that speech intelligibility rating decreased after surgery

(P<.01) and validated assessment scores improved (P<.001). The study also found that speech

intelligibility was correlated with pre and postoperative validated assessment scores and subscale scores.

However, the change in validated assessment scores after surgery was not correlated with change in
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speech intelligibility.

- Conclusion: This study found that speech surgery improves the quality of life for patients with VPI.

The study validated the validated assessment instrument in a population of untreated patients with VPI,

including those who had pharyngeal flap surgery, which had not been included in previous validation

studies. The validated assessment instrument provides patient-specific outcomes, which gives a

comprehensive understanding of the social, emotional, and physical effects of VPI.

115. Year: 2019

- Author:

Laura Bruneel, Kim Bettens, Kristiane Van Lierde

- Title:

The relationship between health-related quality of life and speech in patients with CP

- Number of cases: 30

- Methods: This study enrolled participants, 25 with CP and 5 controls, and evaluated their speech using

a Belgian Dutch outcome tool, nasalance values, and the Nasality Severity Index 2.0. The study also

analyzed the relationship between these speech outcomes and the scores on the validated assessment

parent report using correlation coefficients. Results showed moderate to strong correlation between the

validated assessment parent report scores and five speech variables: speech understandability, passive

cleft speech characteristics, speech acceptability, and the need for speech therapy. These variables were

also associated with at least one validated assessment questionnaire subscale.

- Results: The Dutch version of the validated assessment questionnaire has been found to have a strong

correlation with speech outcomes in patients with CP, indicating its validity.

- Conclusion: The validated assessment questionnaire's parent report was found to be strongly correlated

with speech outcomes, such as speech understandability and acceptability, indicating that it is a valid

measure of speech adequacy. This information can help in developing therapy plans that target aspects

of speech that have the greatest impact on a patient's quality of life.

116. Year: 2010

- Author:

Lauren Medeiros Paniagua, Marcus Vinícius Martins Collares, Sady Selaimen da Costa
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- Title:

Comparative Study of Three Techniques of Palatoplasty in Patients with CLAP via Instrumental and

Auditory-perceptive Evaluations

- Number of cases: 26

- Methods: Patients with UCLP studied with three groups of 10 patients each. Techniques of palatoplasty

were performed by a single surgeon and patients were evaluated 8 years post-surgery. The techniques

used were the Furlow, Veau-Wardill-Kilner + Braithwaite, and Veau-Wardill-Kilner + Braithwaite +

Zetaplasty techniques, with a total sample size of 26 individuals. Auditory-perceptive evaluations were

conducted through speech recordings and instrumental evaluations were conducted through video

endoscopy exams.

- Results: The results of the study were satisfactory for all three techniques, with most patients not

showing signs of hypernasality, compensatory articulatory disturbance, or audible nasal air emission.

Additionally, the instrumental evaluation found that most patients had appropriate velopharyngeal

function for all three techniques of palatoplasty.

- Conclusion: There was no statistically significant difference found between the palatoplasty techniques

in both evaluations.

117. Year: 1994

- Author:

Philip Kuo-Ting Chen, Jorie T. H. Wu, Yu-Ray Chen, M. Samuel Noordhoff

- Title:

Correction of Secondary VPI in CP Patients with the FP

- Number of cases: 18

- 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 ONF.

- Results: Out of 16 patients who underwent surgery, complete velopharyngeal closure was achieved for

all of them. Most of these patients (15) had a velopharyngeal gap of less than 5 mm before the surgery.

However, the two patients who still had VPI after the surgery had a gap larger than 10 mm before the
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surgery. The results suggest that the size of the velopharyngeal gap is the most important factor, but the

pattern of closure and patient age may also play a role. Overall, the study suggests that FP can

effectively correct VPI in the right candidates, but more research is needed to determine the best criteria

for selecting patients for this procedure.

- Conclusion: FP has been found to be effective in treating VPI, but more research is needed to fully

understand its effectiveness and the best criteria for selecting patients for the procedure.

118. Year: 2015

- Author:

Zhi Yang Ng, Selena Ee-Li Young, Yong Chen Por, Vincent Yeow

- Title:

Results of Primary Repair of SMCP With FP in Both Syndromic and Nonsyndromic Children

- Number of cases: 34

- Methods: A study of 34 patients with CP (SMCP) who underwent primary Furlow repair between

2004-2012 at a tertiary care center was conducted. The patients were at least 4 years old and had failed

speech therapy, with at least 6 months of follow-up and speech assessments post-surgery. The main

outcomes measured were speech improvement, need for revision surgery, nasalance scores,

complications, and changes in velar closing ratios. Secondary outcomes included time to normalization

of velar closing ratios.

- Results: On average, patients had surgery at 7.7 years old. Half of them had a syndrome and a third had

hearing loss. They were followed up for an average of 48 months. There were no major complications

but two patients needed additional procedures. The ability to close the back of the throat improved and

reached normal levels after 1.3 years.

- Conclusion: The FP can fix anatomic issues, but it may not improve speech for patients with

syndromes, possibly due to other underlying deficiencies. More research is needed with more patients to

have a statistically significant outcome.

119. Year: 1996

- Author:

Betty Jane McWilliams, Peter Randall, Don LaRossa, Steven Cohen, Jack Yu, Marilyn Cohen, Cynthia Solot
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- Title:

Speech Characteristics Associated with the FP as Compared with Other Surgical Techniques

- Number of cases: 63

- Methods: This study retrospectively compared the speech outcomes of two groups of children with

CPs: 63 who received Furlow repairs and 20 who had other procedures. The groups were similar in

terms of cleft type, sex, and race, and were operated on by the same two surgeons. The children were

evaluated at least 5 years after surgery by two speech pathologists who used the Pittsburgh Weighted

Values for Speech Symptoms Associated with VPI to assess velopharyngeal incompetence.

- Results: The study found that the group of subjects who underwent Furlow repairs had better results on

measures of hypernasality, articulation, and total speech scores, and required fewer pharyngeal flaps

compared to the group who had other procedures.

- Conclusion: These results indicate that there is a need for randomized, double-blind studies to compare

the outcomes of the FP with other specific procedures such as IVV and V-Y pushback.

120. Year: 2000

- Author:

Ethem Güneren, Zafer Özsoy, Mithat Ulay, Erhan Eryilmaz, Haluk Özkul, Philip Michael Geary

- Title:

A Comparison of the Effects of Veau-Wardill-Kilner Palatoplasty and Furlow Double-Opposing Z-Plasty

Operations on Eustachian Tube Function

- Number of cases: 26

- Methods: This study aimed to compare the outcomes of two surgical techniques, Veau-Wardill-Kilner

2FP and Furlow double-opposing Z-plasty, on the eustachian tube opening in patients with CP. A total of

26 patients were included in the study, with half undergoing Veau-Wardill-Kilner operation and the other

half undergoing Furlow operation. All patients underwent an examination by an otorhinolaryngologist

both before and after the operation, with an average follow-up time of 27.3 months. The comparison

criterion used to assess the outcomes was secretory otitis media, which was identified using

tympanograms.

- Results: The occurrence of secretory otitis media was found in 69% (18 out of total) of all CP patients

before surgery. There was no significant statistical difference in the postoperative secretory otitis media
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rate between the two techniques among those who had preoperative secretory otitis media.

- Conclusion: The study suggests that there is no difference in postoperative ET function for patients who

underwent either the VWK or FP, despite the varying muscle positioning in these surgeries. The authors

analyze the impact of this result in relation to the surgical anatomy and soft palate muscle histology.

121. Year: 2011

- Author:

Stephen R. Sullivan, Sivabalan Vasudavan, Eileen M. Marrinan, John B. Mulliken

- Title:

SMCP and VPI: Comparison of Speech Outcomes Using Three Operative Techniques by One Surgeon

- Number of cases: 58

- Methods: In this retrospective review, the speech outcomes of three primary procedures for

symptomatic SMCP were compared. The procedures included 2FP with muscular retropositioning,

double-opposing Z-palatoplasty, and pharyngeal flap. All children with SMCP who were treated by the

senior author between 1984 and 2008 were included in the study. The main outcome measures were

speech outcome and the need for a secondary operation. Success was defined as normal or borderline

competent velopharyngeal function, while failure was defined as persistent borderline insufficiency or

VPI with a recommendation for a secondary operation.

- Results: In this study, 58 patients with SMCP were treated for VPI, and the median age at the time of

the operation differed significantly among the three procedures evaluated (p<0.001). The 2FP with

muscular retropositioning was performed at a median of 2.5 years, the double-opposing Z-palatoplasty

at 3.6 years, and the pharyngeal flap at 9.5 years. The success rates among the procedures also showed a

significant difference (p=0.018). Normal or borderline competent function was observed in 30% of

patients who underwent 2FP, 67% of patients who underwent double-opposing Z-palatoplasty, and 92%

of patients who underwent pharyngeal flap. Age at the time of the operation did not significantly affect

the success of the procedure (p=0.16) for those treated with palatoplasty.

- Conclusion: The study found that double-opposing Z-palatoplasty is a more effective treatment than

2FP with muscular retropositioning. For children older than 4 years, primary pharyngeal flap was highly

successful, but equally successful as a secondary operation, and can be reserved if necessary following

double-opposing Z-palatoplasty.
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122. Year: 2021

- Author:

Shoichiro A. Tanaka, Demetrius M. Coombs, Fatma B. Tuncer, Alexander Shikhman, Patricia Keenan, Neil L.

McNinch, Ananth S. Murthy

- Title:

Square-root Palatoplasty: Comparing a Novel Modified-Furlow Double-opposing Z-palatoplasty Technique to

Traditional Straight-line Repair

- Number of cases: 78

- Methods: The aim of this study was to evaluate the outcomes of a modified version of the Furlow

double-opposing Z-plasty, called the square-root palatoplasty, compared to the traditional straight-line

repair in children who underwent primary CP closure. A retrospective review was conducted on

nonsyndromic children who underwent the procedures at the study institution from 2009 to 2017. The

study assessed several outcomes including ONF rates and location, secondary surgery rates, speech

delay/deficits, resonance, nasal air emission, articulation errors, and velopharyngeal function. The effect

of surgery type on outcomes was analyzed using logistic regression while controlling for Veau cleft

type, age, and gender.

- Results: The study included 78 patients, of whom 46 (59%) underwent square-root palatoplasty and 32

(41%) underwent straight-line repair. The follow-up period had an average of 4.07 years. When

compared to straight-line repair, children who underwent square-root palatoplasty were less likely to

experience ONF (OR 4.8, P = 0.0159), speech delay/deficits (OR 7.7, P < 0.001), nasal air emission (OR

9.7, P < 0.001), articulation errors (OR 10.2, P < 0.001), or require secondary speech surgery (OR 13.2,

P < 0.0002). Patients who underwent square-root palatoplasty had a higher likelihood of normal

resonance (78.26% vs. 43.75%, P = 0.0043) and good velopharyngeal function (84.78% vs. 56.25%, P =

0.0094).

- Conclusion: The modified-Furlow double-opposing Z-plasty technique, the square-root palatoplasty,

was assessed in this study and its outcomes were evaluated. The study showed that square-root

palatoplasty is linked to a lower risk of speech delay/deficits, nasal air emission, articulation errors, and

secondary speech surgery compared to straight-line repair in nonsyndromic children after adjusting for

age, gender, and Veau classification.
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123. Year: 2020

- Author:

Kun Wang, Qian Wang, Wei He, Fang Wang, Shang Chen, Nini Zhang, Qinggao Song

- Title:

The Effect of Zigzag Palatoplasty on the Repair of CP and its Comparative Study With Sommerlad Palatoplasty

and the Double Opposing Z Palatoplasty

- Number of cases: 50

- Methods: The study aimed to evaluate the effectiveness of a new surgical method, zigzag plasty of

nasal mucosa musculature, for repairing CP compared to two traditional methods: Sommerlad

palatoplasty and double opposing Z palatoplasty. The research involved 50 patients with CP who

received one of the three surgical methods. The outcomes were measured by comparing the length of the

soft palate and the distance from the uvula to the posterior pharynx before and after the operation.

Additionally, the post-operative speech intelligibility, nasal resonance, and nasal leaking were assessed

to determine the success of the surgical methods.

- Results: According to the results, the zigzag palatoplasty technique led to the greatest increase in the

length of the soft palate, with an increase of 14.50%. The double opposing Z palatoplasty and

Sommerlad palatoplasty resulted in increases of 13.23% and 10.10%, respectively. The distance from

the vertical tip to the posterior pharyngeal wall decreased by 49.03%, 47.78%, and 49.03% for the

zigzag palatoplasty, double opposing Z palatoplasty, and Sommerlad palatoplasty, respectively.

However, there were no significant differences in speech intelligibility, nasal resonance, and nasal

leakage among the three surgical groups.

- Conclusion: The study conducted by the authors demonstrated that the zigzag palatoplasty method is

effective in repairing the nasal mucosa myometrium and can serve as an alternative technique for

functional CP repair.

124. Year: 2015

- Author:

Paul Nader Afrooz, Zoe MacIsaac, Stephen Alex Rottgers, Matthew Ford, Lorelei J. Grunwaldt, Anand R.

Kumar
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- Title:

A Comparison of Speech Outcomes Using Radical IVV or FP for the Treatment of VPI Associated With Occult

SMCP

- Number of cases: Group 1 - 18 patients, Group 2 - 17 patients

- Methods: A study was conducted to compare the effectiveness of FP versus radical IVV for VPI

associated with occult SMCP over 24 months. Data was analyzed using Wilcoxon matched-pair,

Independent-Samples Mann-Whitney U, and ANOVA to determine statistical significance.

- Results: The study found that the average pretreatment speech score was significantly higher in group 1

compared to group 2 (19.06 vs 11.05, P=0.002) but postoperatively there was no significant difference

between the two groups (4.50 vs 4.69, P=0.405). One patient in each group required additional speech

surgery. The average operative time was longer for the FP group (140 minutes) compared to the IVV

group (95 minutes), P<0.001. The average hospital stay was similar for both groups (3.9 days for IVV,

3.2 days for FP) with no significant difference (P=0.116). There were no reported complications such as

infections, fistulas, bleeding, or deaths.

- Conclusion: Patients with hypernasal speech who did not have a syndrome were effectively treated with

either IVV or FP. IVV tended to result in slightly lower speech scores compared to FP (76% IVV, 58%

FP Pittsburgh Weighted Speech Score reduction). However, patients with OSMCP had better results

with FP (72% IVV vs 79% FP Pittsburgh Weighted Speech Score reduction). IVV had shorter surgical

times. Both methods had low complication rates, improved speech scores, and low reoperation rates.

125. Year: 1998

- Author:

E. Gunther, J.R. Wisser, M.A. Cohen, A.S. Brown

- Title:

Palatoplasty: Furlow’s Double Reversing Z-Plasty Versus IVV

- Number of cases: 119

- Methods: The objective of this study was to compare the efficacy of Furlow's double reversing z-plasty

with that of IVV with longitudinal closure and palatal muscle reorientation. The study design was a

retrospective, single-institution, single-surgeon comparison. A total of 119 consecutive CP patients were

enrolled, of which 34 syndromic and 9 language-impaired patients were excluded from speech and
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reoperation analysis. Both the Furlow and IVV groups were similar in terms of gender and mean age at

primary repair. The surgery was performed by one surgeon and language and speech evaluations were

conducted at 3 years of age by one of two speech pathologists without prior knowledge of the surgical

technique used. The outcome measures included the frequency of palatal fistulae, speech abnormalities,

and the need for secondary pharyngoplasty procedures.

- Results: The results showed that patients who underwent IVV had a 34% higher incidence of

hoarseness, nasal escape, and hypernasality compared to those who underwent Furlow at 3 years of age.

Additionally, the IVV group required significantly more secondary pharyngoplasty procedures. There

was no significant difference between the frequencies of fistulae between the two groups.

- Conclusion: The results indicate that FP may result in better clinical outcomes compared to IVV.

126. Year: 2015

- Author:

Dennis C. Nguyen, Kamlesh B. Patel, Gary B. Skolnick, BS, Rachel Skladman, Lynn M. Grames, Mary B. Stahl,

Jeffrey L. Marsh, Albert S. Woo

- Title:

Progressive tightening of the levator veli palatini muscle improves VPD in early outcomes of primary

palatoplasty

- Number of cases: 252

- Methods: The article discusses how VPD, a condition frequently associated with CP, can be managed

with different levator veli palatini procedures. The traditional approach involves IVV (IVV), while a

newer, more aggressive approach dissects and overlaps the levator before tightening it. The study

compared the speech resonance outcomes of four different management protocols: Non-IVV,

Kriens-IVV, Radical-IVV, and Overlapping-IVV. The research involved a retrospective review of the

medical records of 252 patients who had undergone primary palatoplasty and had their speech evaluated

at three years of age. The results were evaluated using a 4-point scale to assess velopharyngeal function,

with Fisher's exact test being used to compare the outcomes.

- Results: In the study, a single surgeon conducted Non-IVV, Kriens-IVV, and Radical-IVV procedures

on 92, 103, and 31 patients, respectively, while the senior author performed the Overlapping-IVV

technique on 26 patients. The severity of the cleft was similar for all four methods. However, patients
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who received the Overlapping-IVV technique showed significantly better velopharyngeal function

compared to the other three procedures. None of the patients who underwent Overlapping-IVV required

further imaging or secondary surgery, which was not the case for the other methods. The results were

statistically significant (p < 0.001) for all comparisons.

- Conclusion: The study found that more aggressive dissection and reconstruction of the levator during

primary palatoplasty can lead to improved speech resonance outcomes at 3 years of age and reduce the

need for further VPD (VPD) management. The best results were observed when the muscle was

overlapped.

127. Year: 2017

- Author:

Isabelle Francisca Petronella Maria Kappen, Dirk Bittermann, Laura Janssen, Gerhard Koendert Pieter

Bittermann, Chantal Boonacker, Sarah Haverkamp, Hester de Wilde, Marise Van Der Heul, Tom FJMC Specken,

Ron Koole, Moshe Kon, Corstiaan Cornelis Breugem, Aebele Barber Mink van der Molen

- Title:

Long-Term Follow-Up Study of Young Adults Treated for Unilateral Complete Cleft Lip, Alveolus, and Palate

by a Treatment Protocol Including Two-Stage Palatoplasty: Speech Outcomes

- Number of cases: 48

- Methods: The background of this study was to examine the lack of consensus on the best treatment for

orofacial clefts and the ideal timing for closing a CP. The study aimed to determine factors affecting

speech outcomes after two-stage palate repair in adults with a UCLP. The study was a retrospective

analysis of adult patients who underwent two-stage palate closure at a tertiary cleft center. Patients 17

years or older were evaluated for speech outcomes during a follow-up consultation, with medical history

gathered from their records and speech assessments performed by a speech pathologist.

- Results: The study included 48 patients with a mean age of 21 years (SD 3.4 years) who underwent

two-stage palate closure for non-syndromal UCLP. The mean age at the time of hard and soft palate

closure was 3 years and 8.0 months, respectively, with pharyngoplasty performed in 40% of the patients.

The speech assessment showed that 84.4% of the patients had intelligible speech (scored 1 or 2 on a

5-point intelligibility scale) with a significant correlation between intelligibility scores and articulation

errors. Mild to moderate hypernasality was present in 36% of the patients, and 11% to 17% showed
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increased nasalance scores as measured by nasometry.

- Conclusion: This study investigated the long-term speech outcomes of two-stage palate repair

procedures in adults with UCLP, with hard palate closure performed at an average age of 3 years. The

results showed that the speech was moderately intelligible, with a high incidence of persistent

hypernasality and a significant correlation between speech intelligibility and the incidence of

articulation errors. Additionally, a high proportion of patients had undergone pharyngoplasty.

128. Year: 2020

- Author:

Hilary McCrary, Sarah Hatch Pollard, Vanessa Torrecillas, Leon Khong, Jeremy Meier, Harlan Muntz, Jonathan

Skirko

- Title:

Increased Risk of VPI in Patients Undergoing Staged Palate Repair

- Number of cases: 1047

- Methods: This study aimed to assess the impact of 2-stage CP surgery on the incidence of VPI (VPI),

speech surgeries, and cleft-related surgical burden. It was a retrospective cohort study that followed

patients for 4 to 19 years.. The study included patients who had undergone CP surgery between 2000

and 2017, except for those with SMCP or those with an age at last contact under 3.9 years. The

intervention involved CP surgery, which was carried out either in a single-stage or 2-stage repair. The

incidence of VPI (VPI) diagnosis, speech surgery, and total cleft surgeries was analyzed by conducting

t-tests, tests of proportion, and linear and logistic regression. The total number of cleft-related surgeries

was investigated in a subset of patients with chart reviews, which included 418 patients.

- Results: The study included 1047 patients, with 59.6% undergoing 2-stage CP (CP) repair and 40.4%

undergoing single-stage repair. The results showed that 32% of children with 2-stage CP repair were

diagnosed with VPI (VPI), compared to 22% of single-stage patients (P < .001). Children who had

2-stage CP repair had a 1.8 times higher risk of being diagnosed with VPI (P < .001), while speech

surgery rates were similar across groups. In terms of total cleft-related surgeries, patients who

underwent 2-stage repair received an average of 2.3 more procedures, excluding prosthesis management

procedures.

- Conclusion: The study's findings revealed that patients who underwent 2-stage CP repair had a higher
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risk of being diagnosed with VPI and a greater surgical burden compared to those who received

single-stage repair.

129. Year: 2018

- Author:

Charlotta Gustafsson, Arja Heliövaara, Junnu Leikola, Jorma Rautio

- Title:

Incidence of Speech-Correcting Surgery in Children With Isolated CP

- Number of cases: 423

- Methods: The purpose of this study was to analyze the need for speech-correcting surgeries

(pharyngoplasty) in children with isolated CP and to investigate any differences in terms of cleft extent,

gender, and primary surgical technique. The study also aimed to examine the timing and number of

secondary procedures needed and the incidence of postoperative fistulas. The study was a retrospective

medical chart review that used hospital archives and electronic records, and included 423 consecutive

non-syndromic children (157 males and 266 females) with isolated CP who were treated at the CP and

Craniofacial Center of Helsinki University Hospital from 1990 to 2016.

- Results: The study found that 33.3% of children required speech-correcting surgery (VPI) and 7.8%

needed fistula repair. Children with clefts affecting both the hard and soft palate (n=300) had a 37.3%

rate of needing VPI surgery (10.7% for fistula repair), while those with only cleft of the soft palate

(n=123) had a rate of 23.6% for VPI surgery (0.8% for fistula repair). The results showed that gender

and the primary surgical technique used for palatoplasty were not significant factors in determining the

need for VPI surgery. Most of the speech-correcting surgeries were performed before the children

reached school age. One fifth of patients who underwent speech-correcting surgery required more than

one subsequent procedure.

- Conclusion: The results of this study showed that the need for speech-correction surgery and fistula

repair was tied to the extent of the cleft. Many of the surgeries were performed before the age of seven,

but a significant portion were carried out later, indicating the need for ongoing monitoring.

130. Year: 2012

- Author:
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N. Ayanga Gongorjav, Davaanyam Luvsandorj, Purevjav Nyanrag, Ariuntuul Garidhuu, E. Gardiner Sarah

- Title:

CP repair in Mongolia: Modified palatoplasty vs. conventional technique

- Number of cases: 436

- Methods: The aim of this study was to compare the effectiveness of three established palatoplasty

techniques with a modified technique in Mongolia. The study was a retrospective review of all the

palatoplasty cases in non-syndromic cleft lip and/or palate patients in Ulaanbaatar, Mongolia from 1992

to 2008. Patients with respiratory illnesses at presentation or during recovery were excluded. The three

established techniques and the modified technique were compared based on the duration of surgery,

length of hospital stay, and fistula rate. Data analysis involved reporting discrete data as n (%), and

continuous data as mean ± SD. The differences in demographic, surgical, and postoperative data were

tested using independent t-test (continuous data) and Fisher's exact test (discrete data).

- Results: The study involved 436 patients with an average age of 60 months who underwent

palatoplasty. The modified technique resulted in a shorter surgical time (P<0.01) and hospital stay

(P<0.01) and had a 96% success rate in terms of wound recovery without complications, compared to

established techniques. Additionally, patients with cleft lip and/or palate who were 42 months or older

were more likely to be from rural areas.

- Conclusion: In the study, 86.9% of patients seeking CP repair received the procedure at an age later

than what was recommended. Children over 6 years old who were from rural areas were more likely to

experience complications during the procedure. The results indicated that the modified palatoplasty

technique was more efficient, with shorter surgical time and lower complication rates.

131. Year: 1975

- Author:

Ernest N. Kaplan

- Title:

Soft palate repair by levator muscle reconstruction and a buccal mucosal flap

- Number of cases: 35

- Methods: The success of the surgery can be judged based on various factors such as the clinical

observation of the mobility of the palate, cephalometric measurements, cinefluorography,
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nasopharyngoscopy, air pressure studies, and speech analysis (which is the most important). However,

only a few of the children in the study were mature enough to participate in these evaluations, so the

positive outlook is primarily based on the confidence in the physiological and surgical principles used.

Our initial observation is that the mobility of the palate has improved compared to previous methods and

early speech results are better. Cephalometric X-ray images also indicate a normal length of the soft

palate. In six patients, the depth of the buccal flap was marked with silver clips at the junction of the

back edge of the flap with the soft palate (similar to the Cronin assessment). The measurement from the

clip to the hard palate margin represents the depth of the buccal flap.

- Results: Follow-up X-ray images taken 6 months after the surgery on 4 patients showed that the

distance between the silver clips and the hard palate was similar to the distance at the time of the

operation. This indicates that the "pushback effect" was sustained. The flap, which was passed through a

tunnel in the soft palate, folds back on itself to create a small opening (fistula) between the mouth and

nose, but it is so small that it appears as only a slight indentation and has not been explored. No issues

with chewing or with insufficient oral lining have been observed.

- Conclusion: The traditional CP repairs aimed to unify the palate using hard palate mucoperiosteal flaps,

while avoiding dehiscence and fistulas. Thanks to advancements in design, anatomical union is now

standard. The focus has shifted to normalizing velopharyngeal function without causing

maxillary-alveolar growth deformities. A proposed method involves reconstructing the levator muscle

using a levator muscle-nasal mucosal flap, followed by covering the raw nasal surface area on the soft

palate with a buccal mucosal flap. This method has been used in 35 patients for over 3 years and can be

applied to all cleft types. It can also be combined with the VL, Veau-Wardill, or Dorrance techniques for

hard palate repair using mucoperiosteal incisions.

132. Year: 2017

- Author:

Rajgopal R. Reddy, Srinivas Gosla Reddy, Anitha Vaidhyanathan, Stefaan J. Bergé, Anne Marie

Kuijpers-Jagtman

- Title:

Maxillofacial growth and speech outcome after one-stage or two-stage palatoplasty in UCLP. A systematic

review
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- Number of cases: 26

- Methods: In this systematic review, the relationship between the number of surgical procedures for

repairing a CP and maxillofacial growth, speech, and fistula formation in non-syndromic patients with

UCLP was investigated. A comprehensive search was conducted in electronic databases such as

PubMed/old MEDLINE, the Cochrane Library, EMBASE, Scopus, and CINAHL, as well as a manual

search of plastic and maxillofacial surgery journals published before 1950. Search terms included

unilateral, cleft lip and/or palate, and palatoplasty. Eligibility for inclusion, data extraction, quality

indicators, and level of evidence grading were assessed by two reviewers.

- Results: A total of 26 studies were included in this systematic review, which compared one-stage and

two-stage palatoplasty in non-syndromic patients with UCLP. All of the studies were non-randomized

and retrospective, with moderate to low methodological quality. The studies examined the effects of

one- and two-stage palatoplasty on maxillofacial growth, including the mandible, maxilla, and cranial

base, as well as speech and fistula formation.

- Conclusion: The available evidence from moderate to low quality retrospective non-randomized studies

is insufficient to provide conclusive evidence regarding the relationship between one- or two-stage

palatoplasty and facial growth, speech and fistula formation in patients with UCLP.

133. Year: 2019

- Author:

Gabriela Ribeiro Schilling, Maria Cristina de Almeida Freitas Cardoso, Marcia Angelica Peter Maahs

- Title:

Effect of palatoplasty on speech, dental occlusion issues and upper dental arch in children and adolescents with

CP: an integrative literature review.

-Number of cases: 11

- Methods: The purpose of this study was to gather information on the relationship between CP (with or without

cleft lip), surgical techniques used in palatoplasty, and structural and morphological changes related to speech,

maxillary growth, dental arch, and dental occlusion issues. The authors conducted a search on four databases,

between May and August 2018, using a variety of keywords related to CP, speech, oral surgery or palatoplasty,

teeth or dental arch, in both Portuguese and English.

- Results: In total, 92 articles were retrieved from the four databases searched, but only 11 met the inclusion
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criteria and were included in the review. The review found that the surgical technique used in palatoplasty affects

speech, maxillary growth, and dental occlusion issues in subjects with CP, but it remains unclear which technique

is most advantageous for these individuals.

- Conclusion: The 11 studies included in the review presented conflicting results on the optimal surgical

technique for promoting speech, dental arches, and maxillary growth in individuals with CP. As a result, further

research and more analysis of the patients  is needed to investigate the relationship between palatoplasty

techniques and timing with aspects of speech, facial growth, dental occlusion, and dental arch in patients with CP.
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4. Methodology

Materials

● A retrospective cohort study was performed on 120 patients who underwent repair for cleft palate with

unilateral, bilateral, and isolated clefts of the soft palate using various palatoplasty techniques in the

SDM Craniofacial Unit, Dharwad between January 2015 - December 2017.

● A total of 120 patients who had undergone cleft palate repair with various techniques were included in

this study. These patients were divided and grouped on the basis of surgical techniques used and each

group consisted of 30 patients:

1. Group I- Bardach

2. Group II- von Langenbeck

3. Group III- Sommerlad

4. Group IV- Furlow

Inclusion criteria

● Patients operated between January 2015 - December 2017 in our unit.

● Patients who consented for the study.

● Patients below or equal to 3 years of age at the time of surgery.

● Patients between the age of 8-11 years post surgery at the time of assessment.

● Nonsyndromic patients.

Exclusion criteria

● Patients operated elsewhere.

● Patients who were above 3 years of age at the time of surgery.

● Patients more than the age of 11 years post surgery at the time of assessment.

● Patients who were operated for surgical correction multiple times.

● Patients who declined to provide their consent for participation in the study.
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● Syndromic patients.

Methodology

The patients were preoperatively assessed for general data including

● Age

At time of surgery - Less than 3 years

At time of assessment - Between 8-11 years

● Gender

Male / Female

● Type of cleft (Veau classification, 1931)[1] - Figure 3.1

● The Veau classification system is widely used in clinical practice and research to categorize cleft palates

based on the degree of disruption to the primary and secondary palates.

● Class I and II refer to clefts of the secondary palate, with Class I being a partial cleft affecting only the

soft palate, and Class II being a complete cleft that involves both the hard and soft palates.

● Class III and IV denote complete clefts involving both the lip and palates, with Class III being a cleft on

one side, and Class IV being a cleft on both sides.

● Anthropometric maxillary arch dimensions (growth) - Figure 6.1, 6.2, 6.3, 6.4

Anthropometric measurements of maxillary arch were done under general anesthesia intraoperatively using

calipers - Intercanine distance, intertuberosity distance, and sagittal arch length for evaluation of arch collapse.

● Cast measurements - Figures 5.1, 5.2, 5.3, 5.4
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Anatomic landmarks and linear measurements:

Intercanine distance (C - C’) = Measure of the distance between the eruption points of the primary canine teeth

on the alveolar ridge.

Intertuberosity distance (T - T’) = Measurement of the space between two points at the back of the dental arch

where the alveolar ridge crest meets the tuberosity contour.

Anterior length of dental arch (I-CC’) = Measured by line drawn from the interincisal point to the intercanine

distance.

Total length of palate (I-TT’) = Calculated by a line drawn from the interincisal point to the intertuberosity

distance.

● Surgical techniques used for closure of cleft palate

The surgical closure was performed by a highly experienced cleft surgeon and the decision to use one technique

over another was left to the surgeons’ discretion.

1. Bardach palatoplasty - Figure 8

In 1967, Janusz Bardach described the reconstruction of cleft palate using the palatal arch, which is the length

required for closure.[2] Bardach's two-flap palatoplasty (2FP) technique is essentially a modification of von

Langenbeck's technique in which the lateral alveolar relaxing incisions are extended to the edge of the cleft. The

continuous relaxing incisions elevate a pair of flaps that allow excellent exposure with tension-free closure. The

appropriate timing for surgical repair of a cleft palate with this technique depends on the type and severity of the

cleft. For repair of clefts of the soft palate or both the hard and soft palate, the recommended time is between 9

and 12 months of age. For unilateral or bilateral complete clefts of the palate associated with clefts of the lip and

alveolus, the appropriate time is at 12 to 18 months of age.
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The principles of two-flap palatoplasty involve a single surgical procedure to completely close the cleft palate

with a two-layer closure for the hard palate and a three-layer closure for the soft palate. A tension-free closure is

necessary to avoid complications such as dehiscence and oronasal fistulas. The anterior part of the cleft requires

special attention to avoid oronasal fistulas. Tight approximation of the mucoperiosteal flaps and dissection of the

soft palate muscles allow better healing and the creation of a muscle sling for normal speech production. There is

no need to invade Ernst's space or fracture the hamulus, which may actually prolong healing time. Loose sutures

and covering with Avetine or Oxycel can be used for wide clefts to reduce the area of exposed bone. When

performing Bardach's two flap palatoplasty, certain steps should be avoided to prevent complications. These

include making transverse incisions in the nasal mucoperiosteum to lengthen the soft palate, which can leave a

large raw area. It is also important to avoid fracturing the hamulus or dislocating the tensor muscle tendon, as

well as extending the lateral incisions into Ernst's space or severing the neurovascular bundle.

The two-flap palatoplasty surgical technique starts by designing the incisions at the cleft margins to create the

mucoperiosteal flaps. The muscles on both sides are then exposed and the mucoperiosteal flaps on the oral side

are undermined with a Woodson elevator and blunt dissection. The neurovascular bundle is elevated and partially

dissected from the flap to allow for greater mobility. The nasal mucoperiosteum is widely undermined, and the

soft palate muscles are released from their attachments. The nasal layer of the cleft palate is closed with 4-0

chromic sutures, followed by closure of the muscles and oral mucosa with vertical mattress sutures. Closure is

important to prevent oronasal fistulas, especially in the anterior palate and between the soft and hard palate. After

complete closure, any gaps or exposed bone are assessed, and if complete closure is not possible due to excessive

tension, the exposed bone is covered with Avetine or Oxycel. Normal speech production is achieved in about

75% to 80% of patients, and the rate of oronasal fistula ranges from 1.8% to 8.3%, depending on the type of cleft

palate.

2.  von Langenbeck palatoplasty - Figure 9

Bernard Rudolph Conrad von Langenbeck, a German surgeon, proposed the use of periosteum to create bone and

suggested that the inclusion of periosteum from the palatal bones could lead to stable repair of the cleft palate. In

1861, he introduced uranoplasty or palatoplasty, which remains the most commonly used method for cleft palate
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surgery today.[3] This technique involves creating bipedicled mucoperiosteal flaps without pushback to cover the

cleft by making lateral relaxing incisions to reduce tension at the midline closure. The anterior attachment of the

flap is kept to the alveolar margin to create a bipedicle flap.[4]

The method is used for incomplete clefts of the secondary palate not associated with cleft lip and alveolus, as

well as for isolated cleft palate. It involves moving bipedicled mucoperiosteal flaps towards the midline to cover

the hard palate without lengthening the palate. This approach ensures better blood supply and tension-free

closure.

To perform this procedure, a lateral incision is made along the alveolar ridge and a medial incision is made along

the cleft margin. Sinus lift curettes are used to elevate a bipedicle full-thickness mucoperiosteal flap on each

palatal shelf, and dissection is performed around the greater palatine neurovascular bundle. The levator veli

palatini muscle is completely detached from its abnormal insertion into the hard palate, and the nasal mucosa is

initially closed with absorbable sutures, followed by closure of the oral mucosal layer.

Potential complications of this procedure include short- and long-term complications such as difficulty in

achieving primary closure, fistula formation, velopharyngeal insufficiency, and maxillary hypoplasia. The use of

a collagen membrane can help prevent fistulas at the junction of the hard and soft palate.

3. Furlow palatoplasty - Figure 10

In 1986, Leonard Furlow made a major breakthrough in the field of palatoplasty with the development of the

Furlow Z-plasty (FZP) technique, which is now a widely used and effective surgical approach for the correction

of cleft palate.[5] FZP involves a "double opposing Z-plasty" that lengthens the velar area and addresses the soft

palate muscles. Furlow was inspired by Otto Kriens, who, upon autopsy of a cleft palate patient, determined that

the dislocated levator palatini muscles needed to be restored to their normal horizontal position, in accordance

with Millard's principle of "normal to normal." Furlow built on this idea and developed his technique of

intravelar veloplasty.

125



Furlow's method is a modified version of the pushback palatoplasty technique, in which flaps of tissue are placed

on either side of the cleft and then brought together toward the center and then sutured. In contrast to pushback

palatoplasty, the Furlow approach involves transposition of the palatal muscles instead of transecting them. The

procedure is usually performed under 2.5x magnification. To perform the procedure, the palate is marked with

curved lateral limbs using traditional technique, and flaps are created on both sides of the cleft. On the oral side,

musculomucosal Z flaps are elevated posteriorly, with the levator muscle integrated into the triangular flap to

facilitate dissection, and mucosal flaps are elevated anteriorly. The musculomucosal flaps are dissected so that

the muscle bundles are perpendicular to the sagittal plane and cross the midline with minimal tension.

Mirror-image flaps are elevated on the nasal side. The middle limb of the cleft margin is formed by the cleft

itself. The flaps are elevated, and dissection is performed bluntly in the direction of the levator muscle origin to

avoid injury to the vascular supply and muscle fibers.The posterior flaps are transposed to the posterior and the

anterior flaps are displaced anteriorly, and the nasal and oral sides are closed in two layers with 4-0 and 5-0

Vicryl sutures.

Furlow's technique offers several advantages. It eliminates the need for relaxing incisions and allows closure of

the hard palate in a single procedure. The technique lengthens the soft palate, reduces palate width, and

reconstructs the velopharyngeal sling. It reduces scarring, increases palatal mobility, and provides adequate

tension during nasal and oral closure. Furlow's technique produces good speech results and avoids midline

scarring by creating a transverse overlapping levator sling positioned near the posterior pharyngeal wall. It also

prevents abnormal development of the maxilla caused by stripping the periosteum of the palate, corrects

misaligned muscles, and lengthens the soft palate by recruiting lateral palatal tissue, thereby reducing the width

of the palate and tightening the velopharyngeal port, which improves closure of the velopharyngeal mechanism.

However, criticisms of this technique include not placing the muscle in the correct anatomic position,

overlapping the levator muscle and palatopharyngeus muscle and suturing excessively in the midline, and

pushing the uvularis muscle posteriorly, resulting in loss of normal anatomy of the soft palate muscle group and

possibly asymmetric velopharyngeal closure. This technique prioritizes length over width, so it may not be

appropriate for all types of cleft palates, especially wider ones where more complex dissection and the use of
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multiple hard palate flaps may be required for successful closure. Additionally, the procedure can be challenging

to perform and requires a high level of surgical skill, elongated incisions, and carries a risk of flap necrosis.

4. Sommerlad palatoplasty - Figure 11

In 2003, Dr. Brian C. Sommerlad, a British surgeon, described a technique for palatoplasty that involved

repositioning the levator veli palatini muscle and the palatopharyngeus muscle as anatomically as possible, with

minimal dissection of the hard palate, and required fewer relaxing incisions.[6][7] This repair was performed using

an operating microscope and involved radical retro positioning of the velar musculature and tensor tenotomy.

The original technique for intravelar veloplasty was described by Braithwaite in 1968, which involved dissection

of the levator veli palatini from the posterior border of the hard palate, nasal and oral mucosa, and posterior

repositioning. Since then, the technique has evolved considerably, with many surgeons modifying the surgical

details for better anatomical reconstruction of the muscle sling reconstruction. Sommerlad further built on this

principle by advocating for radical muscle dissection under the microscope, and he specifically focused on the

levator veli palatini, which is the dominant muscle responsible for elevating the soft palate during speech.

Sommerlad performed this dissection separately and sutured it independently to achieve better results.

An incision is made along the edges of the cleft, where the oral and nasal mucosa meet (usually on the oral side

of the cleft). Even in clefts of the soft palate, the incision is extended to the posterior hard palate, and a flap of

tissue is lifted to expose the back edge of the hard palate. This is done using a combination of knife and blunt

dissection with a dental scaler, particularly in areas with dimples in the palatal mucosa. The scaler is maneuvered

behind the greater palatine vessels and beyond the posterior edge of the hard palate, raising mucous glands to

expose the white triangular nasal insertion of the tensor tendon. If necessary for closure of the oral layer, the

greater palatine neurovascular bundle can be lifted out of its foramen and the periosteal sheath around it can be

gently incised to allow for mobilization. The oral part of the tensor tendon can be seen and felt behind the greater

palatine vessels and may be cut if the oral layer needs to be tightened. These techniques help to avoid the need

for lateral releasing incisions in most cases, but if necessary, they may be made before exposing the tensor tendon

or during closure and should be kept as small as possible.
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The velum's oral mucosa, along with its attached mucous glands, is separated from the musculature using knife

and blunt dissection, extending to the back border of the velum and laterally to the pterygoid hamulus. If needed,

the nasal mucosa is also mobilized from the palatal shelves and sutured in the midline before the muscle

dissection. Suturing the nasal layer beforehand provides the necessary tension for a sharp knife dissection. Using

suction for visibility and gentle retraction, incisions are made on each side of the midline, with the posterior

incision about 3 mm from the midline and the anterior one closer to the midline, just lateral to the nasal layer

sutures. The knife dissection extends deeply to the blue nasal mucosa, leaving the mucous glands in the center. It

continues laterally in a plane between the nasal mucosa and musculature, leaving small vessels on the nasal

mucosa. The head is turned, the microscope is adjusted, and the muscle and tendon are cut from the posterior

hard palate with an incision parallel to it, using a skin hook for guidance. The knife dissection continues until the

blue nasal mucosa is visible, ensuring that all muscle and tendon are divided. Small holes in the nasal mucosa do

not appear to cause problems and are even intentionally made to minimize the risk of hematoma.

Next, the incision turns backward at a 90-degree angle towards the back of the hard palate, alongside the

pterygoid hamulus, where the tensor tendon is divided medial to the hamulus. The muscle bundles are pulled

with tension and further separated from their insertion into the nasal mucosa using both knife and blunt

dissection. Once the posterior fibers of the tensor are divided, the muscles are noticeably moved backward, and it

is usually possible to split the palatoglossus and palatopharyngeus fibers to expose the levator palati muscle. The

levator muscle is observed as a distinct cylindrical muscle enclosed by a thin fascial envelope with neurovascular

structures situated on its anterior and oral surface. The dissection continues using a combination of sharp and

blunt dissection until the muscle bundle is easily movable, but care is taken to avoid damaging neurovascular

structures to prevent devascularization or denervation of the muscle.

The muscle is then joined together with non-absorbable nylon sutures, typically in the back part of the velum.

The first suture in the oral mucosa is placed just in front of the muscle, and picks up the nasal mucous glands

using a loop mattress suture. One or two additional absorbable sutures are inserted to occlude dead space and to

keep the muscle in place. The loop mattress suture reduces tension. Sommerlad's original method involved the

use of various absorbable sutures, including 4-0 or 5-0 monofilament for the nasal layer and 3-0 or 4-0

monofilament for the oral layer, with the choice of suture size depending on the specific area being sutured.
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By using a vomer flap, the hard palatal cleft's nasal side can be closed, offering some closure of the cleft in the

front. To prevent scarring and midface hypoplasia, the dissection of the hard palate was limited. A study that

followed up after 10 years found that 80% of Sommerlad's repairs did not require lateral relaxing incisions or

mucoperiosteal flap elevations. In successive 5-year periods within the 15-year timeframe, the secondary

velopharyngeal rates decreased from 10.2% to 4.9% to 4.6%. Independent speech assessment for palate re-repair

and submucous cleft palate repair indicates that this more extensive muscle dissection improves velar function.

However, using a vomer flap will expose the vomer bone, which may inhibit maxillary growth and development

to some extent. Furthermore, unlike Furlow's palatoplasty, this method does not elongate the soft palate.

● POSTOPERATIVE OUTCOMES

● Dehiscence

● Fistula

Size

The size of the oronasal fistula was determined by measuring its total area i.e. width multiplied by height if a

palatal fistula was present following cleft palate surgery.

Classification

A record was taken of any wound dehiscence that occurred within 1 week of surgery and any oral-nasal fistulas

that developed 3 months post-surgery, using the Pittsburgh Fistula Classification System (Figure 4.3).[8] It

categorizes the types of fistulas into seven categories, including:

1. Uvula (I)

2. Soft Palate (II)

3. Junction of the Hard & Soft Palates (III)

4. Hard Palate (IV)

5. Junction of the Primary and Secondary Palates (VI)

6. Lingual-Alveolar

7. Labial-Alveolar
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We only included classes I-V (palatal fistulas) in our evaluation. This evaluation was conducted by two

experienced surgeons, who were not involved in the surgical procedures.

● Speech - Table 1

Patients were evaluated for speech using the Henningsson Universal Parameter Ratings for Reporting Speech

Outcomes in Cleft Palate (Figure 7).[9]

Two experienced speech pathologists carried out all evaluations separately, without knowledge of the surgical

procedures used.

● Statistical analysis

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

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

Descriptive statistics: Percentage of participants with various complications were calculated. Comparison of

proportion of complications between each group was done by Chi-square test. When the Chi-square assumptions

were violated, Fisher’s exact test was employed. A statistical significance was defined as a P-value below 0.05.

This study is important because it focuses on four palatoplasty techniques: Bardach, von Langenbeck, Furlow,

and Sommerlad. Additional research on palate repair techniques is necessary to ensure minimal maxillary growth
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interference and the best possible speech outcome. Further information will be provided on the effectiveness of

the approaches in getting the best results in terms of development, dehiscence, fistula, infection, and speech.

The purpose of this study is to compare and evaluate the outcomes of different palatoplasty techniques in cleft

palate patients. The study will focus on four techniques: Bardach, von Langenbeck, Furlow, and Sommerlad. The

outcomes that will be evaluated include speech intelligibility, velopharyngeal function, fistula formation,

maxillary growth, arch collapse, occlusion, and overall patient satisfaction.

This study received ethical approval from the Institutional Ethics Committee of the SDM College of Dental

Sciences and Hospital, a constituent of Shri Dharmasthala Manjunatheshwara University (SDMCDS IEC No.

2021/P/OS/76).
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5. Results

I. Age

1. At the time of surgery (Figures 1.1, 1.2, 1.3, 1.4)

There were 120 patients enrolled in the study, and the mean age of all patients at the time of surgery was

calculated as 1.7725. The mean age at the time of surgery was evaluated by group using the one-way method

ANOVA. The results showed that there was no significant difference between groups (F=0.4879, p=0.6913).

Means and SDs for age at time of surgery included Bardach - mean of 1.85 and SD of 0.73; VL - mean of 1.81

and SD of 0.71; Furlow - mean of 1.78 and SD of 0.72; and Sommerlad - mean of 1.65 and SD of 0.66 (Table 1

and Chart 1).

2. At the time of assessment (Figures 2.1, 2.2, 2.3, 2.4)

Of the 120 patients in the study, the average age of all patients at the time of examination was calculated to be

9.695 years. The mean age at the time of examination was described by group using the one-way method

ANOVA. The results showed that there was no significant difference between the groups (F=0.8895, p=0.4489).

Means and SDs for age at assessment included Bardach - mean of 9.97 and SD of 1.20; VL - mean of 9.58 and

SD of 0.97; Furlow - mean of 9.65 and SD of 1.10; and Sommerlad - mean of 9.58 and SD of 1.12 (Table 2 and

Chart 2).

II. Gender

Of the total 120 participants, 53 (44.17%) were male and 67 (55.83%) were female. The results showed no

significant difference in gender distribution between the four groups (χ²=1.9940, p=0.5740). In Bardach, 14

participants (46.67%) were male and 16 participants (53.33%) were female. In VL, 12 participants (40.00%)

were male and 18 participants (60.00%) were female. In Furlow, 11 participants (36.67%) were male and 19

participants (63.33%) were female. In Sommerlad, 16 participants (53.33%) were male and 14 participants

(46.67%) were female (Table 3 and Chart 3).
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III. Type of CP (Figures 3.1, 3.2, 3.3, 3.4, 3.5)

The type of CP was divided into four categories based on the classification of Veau (1931).[1] Our analysis of 120

patients revealed that the most common clefts were of type III, i.e., UCLP, with a total of 38 cases, accounting for

31.67% of all cases. Type II clefts, or isolated secondary CP, were the second most common, with a total of 35

cases, accounting for 29.17% of all cases. Type I clefts, i.e., clefts of the soft palate, accounted for 21.67% of all

cases with a total of 26 cases. On the other hand, type IV, which is bilateral CLAP, had the lowest frequency with

a total of 21 cases, accounting for only 17.50% of all cases.

In Bardach, 2 participants (6.67%) had type I, 12 participants (40.00%) had type II, 7 participants (23.33%) had

type III, and 9 participants (30.00%) had type IV CP. In VL, 7 participants (23.33%) had type I, 9 participants

(30.00%) had type II, 11 participants (36.67%) had type III, and 3 participants (10.00%) had type IV CP. In

Furlow, 10 participants (33.33%) had type I, 10 participants (33.33%) had type II, 7 participants (23.33%) had

type III, and 3 participants (10.00%) had type IV CP. In Sommerlad, 7 participants (23.33%) had type I, 4

participants (13.33%) had type II, 13 participants (43.33%) had type III, and 6 participants (20.00%) had type IV

CP (Table 4 and Chart 4).

The χ2 value was 16.6050 and the p-value was 0.0550, indicating that there is no significant association between

CP type and the four surgical techniques used in the study. However, it should be noted that the p-value was

relatively close to the significance threshold of 0.05, indicating a significant trend, which will be further

elaborated upon in the discussion.

IV. ONF

In the postoperative evaluation of the 120 patients, we examined whether ONF was present or not (Figures 4.1,

4.2). The majority of patients (95) in all groups had no ONF (79.17%). In the Bardach group, 76.67% of patients

did not have a fistula, whereas in the VL, Furlow, and Sommerlad group, 80% of patients did not have a fistula.

Only a few patients (25) had an ONF (20.83%). In the Bardach group, 23.33% of patients had a fistula, which

was the highest percentage, whereas in the VL, Furlow, and Sommerlad groups, only 20% of patients had

fistulas. The χ2 value (0.1520) and p-value (0.9850) showed that there was no significant difference between the

groups in the presence or absence of ONF (Table 5 and Chart 5).
133



Classification of ONF was based on the Pittsburgh Fistula Classification System[8]: Type I represented uvular,

Type II represented soft palate, Type III represented junction hard/soft palate, Type IV represented hard palate,

and Type V: Junction primary/secondary palate (Figures 4.3, 4.4, 4.5, 4.6, 4.7, 4.8). Type III and type IV were the

predominant forms of fistula observed in all groups, with each type occurring in 7 cases or 5.83%. The next type

was type II with 3 cases (2.50%), and then type I and type V with 2 cases each (1.67%).

The Bardach group had 23 cases (76.67%) without ONF, 2 cases (6.67%) of type III, 3 cases (10.00%) of type IV,

and 2 cases (6.67%) of type V. The VL group had 24 cases (80.00%) without ONF, 2 cases (6.67%) of type II, 2

cases (6.67%) of type III, and 0 cases (0.00%) of type V. The Furlow group had 24 cases (80.00%) without ONF,

1 case (3.33%) of type I, 3 cases (10.00%) of type III, and 2 cases (6.67%) of type IV. In the Sommerlad group,

there were 28 cases (93.33%) without ONF, 2 cases (6.67%) of type I, 0 cases (0.00%) of type II, 0 cases (0.00%)

of type III, and 0 cases (0.00%) of type IV or type V .

The χ2 value was 21.6910, and the p value was 0.1160. Although these results suggest that there is no statistically

significant difference in the distribution of ONF classification among the four groups, the Sommerlad group had

the highest overall percentage (93.33%) of cases without ONF, followed by 80.00% in VL and Furlow and

76.67% in Bardach (Table 6 and Chart 6).

The ONF was classified into four groups based on its size, which included 1 mm, 2 mm, 4 mm, and 6 mm. In

addition, there was a separate category for patients without ONF. Of all the groups, the highest percentage of

patients fell into the "no ONF" category, which accounted for 82.50% of patients. The most frequently observed

size of ONF was 1 mm, which was present in 9 cases (7.50%). The size of 2 mm was observed in 6 cases

(5.00%), while the size of 4 mm occurred in 4 cases (3.33%). The least common ONF size was 6 mm, which was

observed in only 2 cases (1.67%).

In the Bardach group, 3 patients (10%) had 1 mm ONF, 2 patients (6.67%) had 2 mm ONF, 1 patient (3.33%) had

4 mm ONF, and 1 patient (3.33%) had 6 mm ONF. The majority of patients, 23 patients (76.67%), had no ONF.

In VL group, 3 patients (10%) had 1mm ONF, 2 patients (6.67%) had 2mm ONF, 1 patient (3.33%) had 4mm

ONF and none of the patients had 6mm ONF. The majority of patients, 24 patients (80%), had no ONF. In the

Furlow group, 2 patients (6.67%) had 1mm ONF, 2 patients (6.67%) had 2mm ONF, 1 patient (3.33%) had 4mm

ONF, and 1 patient (3.33%) had 6mm ONF. The majority of patients, 24 patients (80%), had no ONF. In the
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Sommerlad group, 1 patient (3.33%) had a 1mm ONF, no patient had a 2mm ONF, 1 patient (3.33%) had a 4mm

ONF, and no patient had a 6mm ONF. The majority of patients, 28 patients (93.33%), did not have an ONF

(Table 25 and Chart 19).

The χ2 test was used to determine if there was a significant difference between the groups based on the size of

the ONF. The results of the test showed that there was no significant difference between the groups based on the

size of the ONF (χ2=5.8180, p=0.9250).

V. Maxillary arch dimensions (Figures 5.1, 5.2, 5.3, 5.4 - Cast and Figures 6.1, 6.2, 6.3, 6.4 -

Anthropometric)

1. Cast Intercanine Distance

Mean preoperative and postoperative cast intercanine distance (mm) scores were compared using one-way

ANOVA. The results show that there are significant differences between groups in both preoperative (F(3,

116)=10.7067, p< 0.0001) and postoperative (F(3, 116)=5.8218, p=0.0010) intercanine distance values.

Postoperative mean values were higher than preoperative values in all groups, with the highest mean value

observed in the Furlow group (29.50 mm). The differences between the preoperative and postoperative scores

were also significant (F(3, 116)=13.1857, p< 0.0001). The Bardach group had the largest difference in mean

scores (6.44 mm), whereas the Sommerlad group had the smallest difference (4.11 mm). Overall, the results

suggest that all four surgical techniques can improve intercanine distance, but to varying degrees (Table 7 and

Chart 7).

Pairwise comparison of the four groups' preoperative and postoperative cast intercanine distance (mm) using

Tukey's multiple posthoc procedures yielded the following results: Preoperatively, there was no significant

difference between the Bardach and VL groups (P=0.9870), but significant differences were found between the

Bardach and Furlow groups (P=0.0010*), the Bardach and Sommerlad groups (p=0.0001*), and the VL and

Furlow groups (P=0.0020*), the VL and Sommerlad groups (P=0.0010*). There was no significant difference

between the Furlow and Sommerlad groups (P=0.9810) (Table 8).

Postoperatively, significant differences were found between the VL and Furlow groups (P=0.0030*), the VL and

Sommerlad groups (P=0.0090*), and the Bardach and Furlow groups (P=0.0640), the Bardach and Sommerlad
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groups (P=0.1400). There was no significant difference between the Bardach and VL (P=0.7280) and Furlow and

Sommerlad (P=0.9860) groups.

For difference scores, significant differences were found between the Bardach and VL (P=0.0010*), Bardach and

Furlow (P=0.0001*), Bardach and Sommerlad (P=0.0001*), and no significant difference was found between the

VL and Furlow (P=0.9940), Furlow and Sommerlad (P=0.1820), and VL and Sommerlad (P=0.1050) groups.

For further analysis, a comparison of preoperative and postoperative intercanine distance (mm) in the four groups

was performed using a dependent t test. In the Bardach group, the mean intercanine distance value was 20.39 mm

preoperatively and 26.84 mm postoperatively. The mean difference was -6.44 mm with a SD of 1.98 mm. This

corresponds to a 31.60% change in the intercanine distance value. The t-value was -17.7864 and the p-value was

0.0001, indicating a statistically significant difference (Table 9 and Graph 8).

In the VL group, the mean value for intercanine distance was 20.75 mm preoperatively and 25.73 mm

postoperatively. The mean difference was -4.98 mm with a SD of 1.41 mm. This corresponds to a 24.02% change

in the intercanine distance value. The t-value was -19.3771 and the p-value was 0.0001, indicating a statistically

significant difference.

In the Furlow group, the mean intercanine distance score was 24.62 mm preoperatively and 29.50 mm

postoperatively. The mean difference was -4.88 mm with a SD of 1.11 mm. This represents a 19.83% change in

the intercanine distance score. The t-value was -24.0191 and the p-value was 0.0001, indicating a statistically

significant difference.

In the Sommerlad group, the mean intercanine distance value was 25.03 mm preoperatively and 29.14 mm

postoperatively. The mean difference was -4.11 mm with a SD of 1.20 mm. This corresponds to a 16.44% change

in the intercanine distance value. The t value was -18.7133 and the p value was 0.0001, indicating a statistically

significant difference.

The p-values for all groups were less than 0.05, indicating that the differences in the intercanine distance score

before and after surgery were statistically significant. These results suggest that surgical procedures using

Bardach, VL, Furlow, and Sommerlad techniques can effectively increase the intercanine distance score in

patients.
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2. Cast Intertuberosity Distance

A comparison of mean preoperative and postoperative cast intertuberosity distance (mm) was performed using a

one-way ANOVA test. In the Bardach group, the mean intertuberosity distance was 25.90 mm preoperatively and

31.71 mm postoperatively. The mean difference was 5.80 mm with a SD of 2.11 mm. In the VL group, the mean

intertuberosity distance value was 25.30 mm preoperatively and 30.47 mm postoperatively. The mean difference

was 5.18 mm with a SD of 1.41 mm. In the Furlow group, the mean intertuberosity distance value was 29.98 mm

preoperatively and 35.30 mm postoperatively. The mean difference was 5.31 mm with a SD of 1.30 mm. In the

Sommerlad group, the mean value of the intertuberosity distance was 31.11 mm preoperatively and 35.67 mm

postoperatively. The mean difference was 4.55 mm with a SD of 1.50 mm.

The F value for the one-way test ANOVA was 9.4350, indicating a statistically significant difference between the

mean intertuberosity distance scores of the four groups at the preoperative time point (p-value < 0.05). Similarly,

the F value was 7.8356, indicating a statistically significant difference between the mean intertuberosity distance

scores of the four groups at the postoperative time point (p value < 0.05) (Table 10 and Chart 9).

In addition, the mean difference between the preoperative and postoperative intertuberosity distance values was

statistically significant for all four groups (p-value < 0.05). The Bardach group had the highest mean difference

(5.80 mm), followed by the VL group (5.18 mm), the Furlow group (5.31 mm), and the Sommerlad group (4.55

mm).

In conclusion, the results of this study suggest that all four surgical techniques (Bardach, VL, Furlow, and

Sommerlad) were effective in increasing the intertuberosity distance score. However, the Bardach technique had

the highest mean difference in intertuberosity distance, whereas the Sommerlad technique had the lowest mean

difference. The one-way ANOVA test showed a statistically significant difference between the mean

intertuberosity distance scores of the four groups at both preoperative and postoperative time points.

A pairwise comparison of the four groups in terms of preoperative and postoperative cast intertuberosity distance

(mm) using Tukey's multiple post-hoc procedures was also performed.
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For preoperative scores, there were no significant differences between Bardach and VL (p=0.9690), Bardach and

Furlow (p=0.0150*), Bardach and Sommerlad (p=0.0010*), VL and Furlow (p=0.0040*), VL and Sommerlad

(p=0.0001*), and Furlow and Sommerlad groups (p=0.8330).

There were no significant differences in postoperative scores between Bardach and VL (p=0.7820), Bardach and

Furlow (p=0.0350*), Bardach and Sommerlad (p=0.0160*), VL and Furlow (p=0.0020*), VL and Sommerlad

(p=0.0010*), and Furlow and Sommerlad groups (p=0.9920).

In terms of differences, there were no significant differences between Bardach and VL (p=0.4370), Bardach and

Furlow (p=0.6420), VL and Sommerlad (p=0.4420), and Furlow and Sommerlad groups (p=0.2660). However,

there was a significant difference between the Bardach and Sommerlad group (p=0.0170*) (Table 11).

In summary, there were significant differences between Bardach and the other three groups in terms of

preoperative and postoperative cast intertuberosity distance (mm). There were also significant differences

between VL and Furlow, VL and Sommerlad, and Furlow and Sommerlad in terms of preoperative cast

intertuberosity distance (mm). Finally, there was a significant difference between Bardach and Sommerlad in

terms of the difference in cast intertuberosity distance (mm) before and after surgery.

A comparison of preoperative and postoperative cast intertuberosity distance (mm) in four groups was performed

using a dependent t-test (Table 12 and Chart 10). The mean preoperative cast intertuberosity distance score for

the Bardach group was 25.90 mm and the postoperative value was 31.71 mm. The mean difference was -5.80

mm, with a SD of 2.11 mm. The percent change was -22.40%, and the t value was -15.0506, which was

statistically significant (p < 0.05).

In the VL group, the mean preoperative score was 25.30 mm and the postoperative score was 30.47 mm. The

mean difference was -5.18 mm, with a SD of 1.41 mm. The percent change was -20.46% and the t value was

-20.1653, which was also statistically significant (p < 0.05).

The Furlow group had a mean preoperative score of 29.98 mm, and the postoperative score was 35.30 mm. The

mean difference was -5.31 mm, with a SD of 1.30 mm. The percent change was -17.72%, and the t value was

-22.3489, which was also statistically significant (p < 0.05).
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Finally, the Sommerlad group had a mean preoperative score of 31.11 mm, and the postoperative score was 35.67

mm. The mean difference was -4.55 mm, with a SD of 1.50 mm. The percent change was -14.63% and the t

value was -16.6156, which was statistically significant (p < 0.05).

The results indicate that there was a statistically significant increase in intertuberosity distance from preoperative

to postoperative measurements in all four groups. These results suggest that the surgical interventions in these

four groups resulted in positive outcomes in terms of intertuberosity distance scores.

3. Cast Sagittal Arch Length

The one-way ANOVA test was used to compare the mean values of preoperative and postoperative cast sagittal

arch length (mm). At the preoperative time point, the mean sagittal arch length values for the four groups ranged

from 27.86 mm (Bardach) to 38.86 mm (Sommerlad), with an overall significant difference between the groups

(F=30.0744, p< 0.0001). At the postoperative time point, mean values ranged from 39.18 mm (Bardach) to 43.83

mm (Sommerlad), with a significant overall difference between groups (F=7.9829, p< 0.0001).

The mean difference between the preoperative and postoperative scores ranged from 4.97 mm (Sommerlad) to

11.31 mm (Bardach), with an overall significant difference between the groups (F=24.6584, p< 0.0001). Overall,

the results indicate that all four surgical techniques result in a significant increase in sagittal arch length, with the

Bardach and VL techniques showing the greatest increase (Table 13 and Chart 11).

A pairwise comparison of the four groups was performed based on their preoperative and postoperative cast

sagittal arch length (mm) using Tukeys multiple posthoc procedures. There was no statistically significant

difference in sagittal arch length between Bardach and VL in the preoperative measurements (p=0.2660).

However, Bardach was found to have a statistically significantly greater sagittal arch length compared to Furlow

(p=0.0040*) and Sommerlad (p=0.0001*). Similarly, VL exhibited a statistically significantly greater sagittal

arch length than Furlow (p=0.0040*) and Sommerlad (p=0.0020*). Finally, Furlow and Sommerlad showed no

statistically significant difference in sagittal arch length (p=0.0020*). In the postoperative measurements, there

was no statistically significant difference in sagittal arch length between pairs of groups (all p > 0.05).

Finally, regarding the difference between pre- and postoperative measurements, Bardach had a statistically

significant increase in sagittal arch length compared to Furlow (p=0.0060*) and Sommerlad (p=0.0001*). VL
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also had a statistically significant increase in sagittal arch length compared to Furlow (p=0.0060*) and

Sommerlad (p=0.0110*). There was no statistically significant difference in the change in sagittal arch length for

Furlow and Sommerlad groups (p=0.0110*) (Table 14).

Sagittal arch length values (mm) before and after surgery were compared using a dependent t-test. The mean

sagittal arch length for the Bardach group was 27.86 mm preoperatively. The mean postoperative sagittal arch

length was 39.18 mm, which was a significant increase. The mean difference in sagittal arch length for the

Bardach group was -11.31 mm, and the percent change was -40.60%. The t-value was -13.67 and the p-value was

0.0001*, indicating that the difference in sagittal arch length between the preoperative and postoperative

measurements in the Bardach group was statistically significant.

The same analysis was performed for the other groups. In the VL group, the mean sagittal arch length was 32.28

mm preoperatively and increased to 40.89 mm postoperatively. The mean difference was -8.61 mm, and the

percent change was -26.68%. The t-value was -20.74 and the p-value was 0.0001*, indicating that the difference

in sagittal arch length between preoperative and postoperative measurements in the VL group was statistically

significant.

Furlow had a mean sagittal arch length of 36.94 mm preoperatively, which increased to 43.01 mm

postoperatively. The mean difference was -6.07 mm, and the percent change was -16.43%. The t value was

-13.54 and the p value was 0.0001*, indicating that the difference in sagittal arch length between the preoperative

and postoperative measurements in the Furlow group was statistically significant.

Finally, in Sommerlad, the mean sagittal arch length was 38.86 mm preoperatively and increased to 43.83 mm

postoperatively. The mean difference was -4.97 mm, and the percent change was -12.78%. The t value was

-10.14 and the p value was 0.0001*, indicating that the difference in sagittal arch length between the preoperative

and postoperative measurements in the Sommerlad group was statistically significant (Table 15 and Chart 12).

In essence, the results of the analysis comparing the preoperative and postoperative sagittal arch length in the

four groups indicated that there was a statistically significant increase in sagittal arch length post-surgery for all

four groups.

4. Anthropometric intercanine distance
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A comparison of mean preoperative and postoperative Anthropometric intercanine distance (mm) by one-way

ANOVA was done. The mean values for preoperative anthropometric intercanine distance were 20.35 mm, 20.72

mm, 24.61 mm, and 25.03 mm for the Bardach, VL, Furlow, and Sommerlad groups, respectively. The F value

was 10.8117 and was statistically significant at p < 0.05, indicating that there was a significant difference in

preoperative anthropometric intercanine distance values among the four groups.

The mean values for postoperative anthropometric intercanine distance were 26.76 mm, 25.71 mm, 29.78 mm,

and 29.11 mm for the Bardach, VL, Furlow, and Sommerlad groups, respectively. The F value was 6.2730 and

was statistically significant at p < 0.05, indicating that there was a significant difference in postoperative

anthropometric intercanine distance values among the four groups.

The difference between the preoperative and postoperative values was also calculated, and it was found that the

Bardach group had the greatest increase in intercanine distance, followed by the Furlow, VL, and Sommerlad

groups. The F value for the difference values was 9.6624, which was statistically significant at p < 0.05,

indicating that there was a significant difference in the change in intercanine distance among the four groups

(Table 16 and Chart 13).

Overall, the table indicates that there are significant differences between the four groups in pre- and postoperative

anthropometric intercanine distance values. It also shows that the Bardach and Furlow groups had greater

changes in intercanine distance than the VL and Sommerlad groups.

A pairwise comparison of the four groups' preoperative and postoperative anthropometric intercanine distance

(mm) was performed by Tukey's multiple post-hoc procedures was done. The p-value of less than 0.05 is

considered significant in all columns. The results indicate that there is a significant difference in preoperative

anthropometric intercanine distance (mm) between Bardach and Sommerlad (p=0.001), Bardach and VL (p<

0.01) and VL and Sommerlad (p=0.002). Similarly, there is a significant difference in postoperative

anthropometric intercanine distance (mm) between Bardach and Furlow (p=0.032), Bardach and Sommerlad

(p=0.012), and Bardach and VL (p< 0.01).

Regarding the difference in mean values, the results show that there is a significant difference in postoperative

anthropometric intercanine distance (mm) between Bardach and Furlow (p=0,028), Bardach and Sommerlad (p<
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0.01), and Bardach and VL (p< 0.01). However, there is no significant difference in the difference in mean values

between VL and Furlow, VL and Sommerlad, and Furlow and Sommerlad (Table 17).

A comparison of the preoperative and postoperative anthropometric intercanine distance values (in millimetres)

was performed using a dependent t-test to determine if there was a statistically significant difference between the

preoperative and postoperative intercanine distance values.

The results indicate a significant difference between the preoperative and postoperative intercanine distance

values in all four groups. The mean difference ranges from -6.41 mm to -4.08 mm, indicating an increase in

intercanine distance after surgery. The percentage of change ranges from -31.49% to -16.28%, indicating a

substantial increase in intercanine distance. The t-values for all groups are significant, ranging from -14.9860 to

-19.6425, and the p-values for all groups are less than 0.05, indicating a significant difference between the

preoperative and postoperative intercanine distance values (Table 18 and Chart 14).

Overall, the results suggest that the four surgical procedures (Bardach, VL, Furlow, and Sommerlad) were

effective in increasing the intercanine distance value in patients.

5. Anthropometric intertuberosity distance

Mean preoperative and postoperative anthropometric intertuberosity distances (in millimeters) were compared

using a one-way analysis ( ANOVA ) to determine if there was a statistically significant difference in mean

intertuberosity distances among the four groups.

The findings revealed that there was a noteworthy variation in the average intertuberosity distances within the

four groups. The F-value was 9.5921 (p < 0.05) for the preoperative data and 7.8544 (p < 0.05) for the

postoperative data, indicating that there was a significant dissimilarity in the mean intertuberosity distances

across the four groups. The average difference in the preoperative values ranged from 25.29 mm to 31.12 mm,

while the average difference in the postoperative values ranged from 30.46 mm to 35.68 mm.

The postoperative mean values are consistently higher than the preoperative mean values in all four groups. This

indicates that the intertuberosity distance increased after surgery. The mean difference between the preoperative
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and postoperative values ranges from 4.56 mm to 5.86 mm, indicating a substantial increase in the intertuberosity

distance (Table 19 and Chart 15).

Overall, the results indicate that the four surgical procedures (Bardach, VL, Furlow, and Sommerlad) resulted in

an increase in the intertuberosity distance.

A pairwise comparison was made based on preoperative and postoperative anthropometric intertuberosity

distances (in millimeters) using Tukey's multiple post-hoc procedures. For the preoperative time point, the results

show that there is no significant difference in the intertuberosity distances between Bardach and VL (p = 0.9770),

while the differences between Bardach and Furlow (p = 0.0130*), Bardach and Sommerlad (p = 0.0010*), VL

and Furlow (p = 0.0040*), VL and Sommerlad (p = 0,0001*), and Furlow and Sommerlad (p = 0.8200) are

significant at p < 0.05.

For the postoperative time point, the results show that there is no significant difference in the intertuberosity

distances between Bardach and VL (p = 0.7790), while the differences between Bardach and Furlow (p =

0.0370*), Bardach and Sommerlad (p = 0.0150*), VL and Furlow (p = 0.0020*), VL and Sommerlad (p =

0,0010*), and Furlow and Sommerlad (p = 0.9890) are significant at p < 0.05.

For the mean difference in intertuberosity distances between groups, the results show that there is a significant

difference between Bardach and Furlow (p = 0.0100*), but not between the other pairs (Table 20).

Overall, the results suggest that there is a significant difference in intertuberosity distances between the four

surgical procedures, especially between Bardach and the other three groups.

Dependent t-test comparing preoperative and postoperative anthropometric intertuberosity distance (mm). In the

Bardach group, the mean preoperative intertuberosity distance was 25.84 mm and the mean postoperative

intertuberosity distance was 31.70 mm. The mean difference was 5.86 mm, indicating an increase in the

intertuberosity distance after surgery. The percentage of change was 22.69% and the t-value was 15.4977 with a

p-value of 0.0001, indicating a significant difference between the pre- and postoperative values.

The groups of Langenbeck, Furlow, and Sommerlad also had significant differences between the pre- and

postoperative intertuberosity distances, with a p-value of 0.0001 for all groups. The percent change ranged from
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14.64% in the Sommerlad group to 22.69% in the Bardach group. These results indicate that surgery resulted in a

significant increase in the intertuberosity distance (Table 21 and Chart 16).

6. Anthropometric sagittal arch length

One-way ANOVA comparing the mean preoperative and postoperative anthropometric values of sagittal arch

length (mm) scores was done. All four surgical techniques had significantly different mean preoperative sagittal

arch lengths, with a p-value of 0.0001 for the one-way ANOVA. The four groups also differed significantly in

terms of postoperative sagittal arch length, with a p-value of 0.0001. The mean difference between preoperative

and postoperative outcomes was statistically significant for all four groups, with p-values less than 0.05,

indicating that all surgical techniques were effective in increasing sagittal arch length.

The F value for preoperative values was 30.1072, whereas the F value for postoperative values was 7.8401.

These values indicate that the preoperative values had a greater degree of variation than the postoperative values.

In addition, the mean difference in sagittal arch length between the preoperative and postoperative scores was

greatest for Bardach (11.33 mm) and least for Sommerlad (4.95 mm) (Table 22 and Chart 17).

Pairwise comparison of the four groups with preoperative and postoperative anthropometric sagittal arch length

(mm) by Tukey's multiple post hoc procedures was performed. The results showed that there was a significant

difference in the preoperative measurements between Bardach and the other three groups (VL, Furlow, and

Sommerlad) with p-values less than 0.05. There was also a significant difference in postoperative measurements

between Bardach and Furlow, Bardach and Sommerlad, VL and Sommerlad, and Furlow and Sommerlad with

p-values less than 0.05.

Regarding the difference between the pre- and postoperative measurements, there was a significant difference

between the Bardach group and the other three groups with p-values less than 0.05, while there was no significant

difference between the other three groups. These results suggest that the Bardach surgical approach may have

resulted in a greater change in sagittal arch length compared to the other three groups (Table 23).

The preoperative and postoperative anthropometric values of sagittal arch length (mm) were compared using the

dependent t test. In the Bardach group, the mean preoperative value was 27.86 mm, whereas the mean
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postoperative value was 39.19 mm. The mean difference was 11.33 mm, representing a 40.65% increase in score.

The t value was 13.8468, and the p value was significant at p < 0.05.

In the VL group, the mean preoperative value was 32.25 mm, whereas the mean postoperative value was 40.88

mm. The mean difference was 8.63 mm, representing a 26.76% increase in score. The t value was 20.8756, and

the p value was significant at p < 0.05.

In the Furlow group, the mean preoperative score was 36.92 mm, whereas the mean postoperative score was

42.99 mm. The mean difference was 6.07 mm, representing a 16.44% increase in score. The t value was 13.5386,

and the p value was significant at p < 0.05.

In the Sommerlad group, the mean preoperative value was 38.86 mm, whereas the mean postoperative value was

43.82 mm. The mean difference was 4.95 mm, representing a 12.75% increase in score. The t value was 10.1000,

and the p value was significant at p < 0.05 (Table 24 and Chart 18).

The results show that all four groups experienced a significant increase in sagittal arch length score

postoperatively compared with preoperatively.

8. Difference between cast and anthropometric intercanine distance, intertuberosity distance, and sagittal

arch length

In this study, preoperative and postoperative measurements of the maxillary arch, especially intercanine distance,

intertuberosity distance, and sagittal arch length, were performed using two different methods: cast and

anthropometric measurements. Cast measurements involved taking an impression of the patient's maxilla with

putty and then a physical model was made with dental stone. The anthropometric measurements, on the other

hand, involved direct measurements with a caliper.

The results showed that both measurement methods resulted in a significant increase in intercanine distance,

intertuberosity distance, and sagittal arch length after surgery for all four procedures. However, there were some

differences in mean, SD, and percent change between the two methods. In particular, the mean of postoperative

measurements was slightly higher for cast measurements than for anthropometric measurements for all methods,

and the SD for cast measurements was generally higher than for anthropometric measurements. These differences
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may be due to factors such as differences in accuracy and precision of the measurement methods or variations in

patients' palates or surgical techniques.

Overall, the study suggests that both cast and anthropometric measurements can provide valuable information for

evaluating the effectiveness of surgical procedures. The use of both methods may lead to a more comprehensive

evaluation of treatment outcomes. In summary, although there were some small differences in the measurements

obtained using the two methods, these differences were not statistically significant (Tables 33, 34, 35).

VI. Speech (Figure 7)

1. Hypernasality of speech

Hypernasality of speech was compared and classified into four levels: normal, mild, moderate, and severe. A

total of 47 patients (39.17%) had mild hypernasality, 26 patients (21.67%) had moderate hypernasality, 24

patients (20%) had severe hypernasality, and 23 patients (19.17%) had normal speech.

In the Bardach group, 6 participants (20%) had normal hypernasality, 11 (36.67%) had mild hypernasality, 7

(23.33%) had moderate hypernasality, and 6 (20%) had severe hypernasality. In the VL group, 5 participants

(16.67%) had normal hypernasality, 14 (46.67%) had mild hypernasality, 5 (16.67%) had moderate hypernasality,

and 6 (20%) had severe hypernasality. In the Furlow group, 6 participants (20%) had normal hypernasality, 11

(36.67%) had mild hypernasality, 7 (23.33%) had moderate hypernasality, and 6 (20%) had severe hypernasality.

In the Sommerlad group, 6 participants (20%) had normal hypernasality, 11 (36.67%) had mild hypernasality, 7

(23.33%) had moderate hypernasality, and 6 (20%) had severe hypernasality.

The total number and percentage of participants in each group who had each degree of hypernasality are also

shown in the table. The χ2 test was used to examine whether there was a significant difference in the distribution

of hypernasality among the four groups. The test results showed no significant difference (χ2=1.1660, p=0.9990)

(Table 26 and Chart 20).

For the measurement of hypernasality of speech, a pairwise comparison was performed using Mann-Whitney U

test. The comparison of Bardach and VL shows a Z-value of 0.1331 and a p-value of 0.8941, which means that

there is no significant difference between these two groups in terms of hypernasality of speech. The same is true
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for the comparison of Bardach versus Furlow and Bardach versus Sommerlad, both of which have a Z-value of

0.0000 and a p-value of 1.0000, indicating no significant difference.

The comparison of VL versus Furlow and VL versus Sommerlad also shows a Z-value of -0.1331 and a p-value

of 0.8941, indicating no significant difference. Finally, the comparison between Furlow and Sommerlad also

shows no significant difference with a Z-value of 0.0000 and a p-value of 1.0000 (Table 27).

Overall, the Mann-Whitney U test shows that there is no significant difference between the four groups in terms

of hypernasality of speech.

2. Hyponasality of speech

The status of hyponasality in speech was compared, and the percentage of patients with absent and present

hyponasality was described for each group. The results showed that the majority of patients in all four groups had

no hyponasality, with percentages ranging from 83.33% to 86.67%. The percentage of patients with hyponasality

present was also similar in all groups, ranging from 13.33% to 16.67%. The χ2 test revealed no significant

difference between the groups in the status of hyponasality (p=0.9770), suggesting that the surgical techniques

did not have a significant effect on the occurrence of hyponasality (Table 28 and Chart 2).

3. Audible Nasal Air Emission and / or Nasal Turbulence

The status of the presence or absence of audible nasal air emission and/or nasal turbulence was assessed. The

results showed that the percentage of patients without nasal air emission/turbulence was highest in the Bardach

and Furlow group (60.00%), followed by the Sommerlad group (60.00%) and the VL group (46.67%). In the

presence of nasal air emission/turbulence, the percentage of patients in the VL group (53.33%) was the highest,

followed by the Bardach group (40.00%), the Furlow group (40.00%), and the Sommerlad group (40.00%).

A χ2 test was performed to determine if there were significant differences between the groups. The results

showed that there was no significant difference between the groups in terms of audible nasal air

emission/turbulence status (p=0.6530) (Table 29 and Chart 22).
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4. Consonant production errors

The status of consonant production errors was evaluated. The results show that 10% of participants in each of the

four groups had no consonant production errors, while 90% of participants had consonant production errors. The

total percentage of participants with absent errors was 10%, while the total percentage of participants with

present errors was 90%.

A χ2 test was performed to determine if there were significant differences in the occurrence of consonant

production errors among the four groups. The results indicated that there was no significant difference between

the groups, as evidenced by a χ2 value of 0.0000 and a p-value of 1.0000 (Table 30 and Chart 2).

Overall, the results suggested that the four groups had similar levels of consonant production errors, with the

majority of patients in each group struggling with these errors.

5. Speech understability

Speech understability was assessed. The results showed that 10% of patients in each group had normal speech

understability. However, there were differences between groups in the percentage of patients with mild,

moderate, and severe speech understability across the groups. The VL and Sommerlad groups had a higher

percentage of patients with mild speech understability (66.67% and 90.00%, respectively), while the Bardach and

Furlow groups had a lower percentage (46.67% and 46.67%, respectively). In the Bardach and Furlow groups,

the percentage of patients with moderate speech understability (23.33% and 23.33%, respectively) than in the VL

and Sommerlad groups, where the percentage was significantly lower. The severe degree of speech understability

was observed in a higher percentage of patients in the Bardach and Furlow groups (20.00% and 20.00%,

respectively), compared with the VL and Sommerlad groups, in which there were no patients with severe speech

understability.

A χ2 test was performed to determine if there were significant differences in speech understability across the four

groups. The results showed a statistically significant difference (χ2=20.7290, p=0.0140, p< 0.05), indicating that

the distribution of speech understability was not equal among the four groups (Table 31 and Chart 24).
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Overall, the four groups had different levels of speech understability, with the VL and Sommerlad groups having

a higher percentage of patients with mild speech understability, while the Bardach and Furlow groups had a

higher percentage of patients with moderate and severe speech understability.

A pairwise comparison based on the speech understability using the Mann-Whitney U test was done. The results

showed that there were significant differences in speech understability between the Bardach and Sommerlad

groups (z=2.5873, p=0.0097, p< 0.05) and between the Furlow and Sommerlad groups (z=2,5873, p=0.0097, p<

0.05). On the other hand, there were no significant differences in speech understability between the Bardach and

VL (z=1.3084, p=0.1907), Bardach and Furlow (z=0.0000, p=1.0000), VL and Furlow (z=-1.3084, p=0.1907),

and VL and Sommerlad (z=1.3897, p=0.1646) groups (Table 32).

Overall, there were significant differences in speech understability between the Bardach and Sommerlad groups

and between the Furlow and Sommerlad groups. The results of this analysis provided further evidence that the

four groups had different levels of speech understability, with the Sommerlad group having better speech

understability compared to the other groups.
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6. Discussion

The correction of CP through palatoplasty is a complex and critical procedure that has significant implications for

various aspects of a patient's life. For many centuries, CP was often mistaken for a more common condition

caused by tertiary syphilis, and therefore was not surgically addressed. The earliest recorded operative treatment

for cleft lip repair appeared in ancient China during the 4th century AD, but no mention of CP repair was made at

that time. Jehan Yupperman, a Flemish surgeon in the 13th century, was the first to describe in detail the repair of

a cleft lip, but he did not address CP repair. However, he did notice that the hypernasal speech of untreated cleft

patients could be improved by plugging the palatal defects with cotton, silver plates, or lead.

Throughout many centuries, the closure of palatal fistulae was accomplished solely through the use of an

obturator. Ambroise Paré is credited with first using the term "obturateur" in 1564 to describe plates made of gold

and silver that were used to block palatal clefts. In ancient times, surgical treatment for CP was not only

technically difficult, but also extremely painful due to the lack of anesthesia. The invention of chloroform

anesthesia marked a significant advancement in cleft surgery and allowed for the first recorded CP surgery in the

early 19th century. (Leow et al., 2008)[10]

Le Monnier, a French dentist, achieved the first successful repair of a cleft velum in 1766, which led to the

development of various surgical techniques and an expansion of options for cleft repair. Initially, soft and hard

palate repairs were considered as separate procedures. Soft palate repair techniques were described as early as the

1700s and focused on normal speech production and velopharyngeal competence. It wasn't until over 70 years

later that hard palate repair techniques emerged, which prioritized tension-free anatomical closure and normal

facial growth and dentition. In the 1820s, von Graefe in Berlin described the soft palate as the most critical

structure for voice-forming and influencing and urged the scientific community to recognize the significance of

soft palate repair for correcting speech anomalies in cleft patients. von Graefe de-epithelialized the cleft margins

before bringing the edges together, and this technique resulted in successful palatal repairs. Many other surgeons

reported successful palatal repairs using similar techniques after his success in 1816.

The early repairs of CP used rudimentary techniques, such as bringing the cleft edges together with heavy

sutures, and focused only on anatomical closure, without considering principles of palatal function. This

approach resulted in a short and immobile palate that hindered speech production. The focus of later techniques
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in palatoplasty was to prioritize principles that would lengthen the soft palate, as noted by Naidu et al. (2022)[11].

Additionally, Smith et al. (2009)[12] stressed the crucial role of ensuring sufficient dissection and closure without

tension in palatoplasty.

Evaluating the advantages and disadvantages of various techniques for repairing CPs is pivotal in enhancing

patient outcomes and developing guidelines. Thus, it is vital to assess the postoperative results of each approach.

In recent years, CP surgery has undergone significant advancements, emphasizing the attainment of normal

anatomy and enhancing surgical outcomes. The main objectives of the surgery are to achieve proper alignment of

the anatomy to prevent nasal regurgitation while eating and to enable effective speech production, ultimately

leading to better functional outcomes.

The advancements made in palatoplasty, combined with increased understanding of technique selection,

preoperative planning, postoperative care, and patient follow-up, have led to a reduction in the negative impacts

of CP, such as morbidity and secondary deformities. Additionally, the use of improved instruments and

technology has enhanced surgical skills and allowed for the development of procedures that can achieve better

bony alignment, resulting in more predictable outcomes in terms of speech and maxillofacial growth following

CP repair.

Several studies indicate that there is no consistency in the care of cleft patients, and while there are some widely

agreed upon aspects of cleft lip care, there is more diversity and variability in palate care. (Weinfeld et al.,

2005)[13] Despite this, there is no single technique that is considered ideal for repairing CP, as each technique has

its own advantages and disadvantages, and not all techniques are suitable for all types of CPs or age groups, as

stated in the introduction. Additionally, the chosen technique can significantly impact midfacial and maxillary

growth. Although previous research has examined the effects of various factors on outcomes such as maxillary

growth, speech, ONF, age, and gender, there is still a lack of controlled studies and primary research that aims to

minimize confounding factors. Furthermore, research is needed to examine the effects of these factors when

multiple techniques are used, with long-term follow-up. It is worth noting that the majority of these studies are

retrospective, and more prospective studies like ours are needed.

Previous research has examined the optimal age for palatoplasty, but did not consider the suitability of a

particular technique for a specific age group. Various scholars, including Schweckendiek et al. (1978)[14], Cosman
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et al. (1980)[15], Dorf et al. (1982)[16], Dreyer et al. (1984)[17], Trigos et al. (1988)[18], Pigott et al. (2002)[19], Pet et

al. (2018)[20], Sakran et al. (2019)[21], Slator et al. (2020)[22], Stein et al. (2019)[23], and Jargaldavaa et al. (2022)[24],

have offered their perspectives on assessing primary palatoplasty outcomes by considering both the surgical

technique used and the age at which the surgery was performed. The ideal timing for CP surgery is still debated,

with some advocating for early palatoplasty to improve speech and hearing, while others prefer delayed hard

palate repair to avoid interfering with facial growth. (Rohrich et al., 2000)[25] The optimal surgical approach

remains uncertain, with few randomized trials conducted. (Semb et al., 2017)[26] Studies have indicated that both

early and late palatoplasty have advantages and disadvantages. Early palatoplasty can lead to normal speech

development, while delayed palatoplasty may cause minimal impairment of maxillary growth but negatively

impact speech development. More scientific evidence is needed to determine the optimal timing for CP repair

surgery. (Salgado et al., 2019)[27]

In our study, the average age at the time of surgery was 1.7725, and there was no significant difference in age

between the groups, which helped to prevent any bias towards a particular age group for a specific palatoplasty

technique. Our study concluded that the age of the patients at the time of surgery did not significantly impact the

outcome of the palatoplasty technique in CP patients.

Several studies did not provide information regarding the age of the patients during evaluation, and some that did

failed to ensure that the patients were assessed at a consistent and comparable age to yield accurate outcomes

while considering the impact of growth spurts and age-related changes. A diverse range of age groups have been

evaluated in previous studies. For instance, Dreyer et al. (1984)[17] assessed patients between 4 to 10 years old,

Pet et al. (2018)[20] assessed patients between 3 to 7 years old, Lee et al. (2013)[28] assessed patients between 4 to

11 years old, Liao et al. (2010)[29] assessed patients at 9 years old, and Pigott et al. (2002)[19] evaluated patients

between 5 to 20 years old.

Our study involved evaluating patients at an average age of 9.695 years, which coincided with the intermediate

growth spurt and produced reliable outcomes. It is worth noting that the age range at which pubertal growth

spurts in facial size typically occur in girls and boys (9.8 and 11.9 years, respectively, as per Mellion et al.

2013[30]) is comparable to the age range of patients assessed in our study. We calculated the mean age of

examination for each group and discovered no significant disparity between the groups. Our research concluded

that the patients' age at the time of assessment did not have a considerable effect on the outcome of the
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palatoplasty technique in CP patients. Future research will be necessary to investigate the growth of the maxillary

arch during the next growth spurt, which typically occurs at around 14-15 years of age. During our study, we

faced time constraints when monitoring patients, as the Bardach and VL groups had more patients than others,

and we began using Sommerlad and Furlow techniques at a later period.

Unlike previous studies that neglected to evaluate the outcomes of palatoplasty techniques by gender, our study

focused on comparing and analyzing gender-specific outcomes. For instance, studies conducted by Moore et al.

(1988)[31], Williams et al. (1998)[32], Yamanishi et al. (2011)[33], Yuan et al. (2016)[34], and Al Balushi et al.

(2017)[35] paid little attention to gender and had unequal gender representation in their sample populations. In our

study, we assessed 120 participants, of which 53 were male and 67 were female, and found no significant

difference in outcomes between the four groups. By controlling for gender, our study generated dependable and

coherent results, which led us to conclude that gender was not a significant factor in determining the outcomes of

palatoplasty techniques in CP patients.

We employed Veau's classification (1931) to classify CP into four groups[1], with the most common type being

type III (UCLP) at 31.67% and the second most common type being type II (isolated secondary CP) at 29.17%.

Type I (cleft of the soft palate) accounted for 21.67% of cases, while type IV (BCLP) was the least frequent at

17.50%. While most studies only used Veau's classification (Andrades et al. 2008[36], Gupta et al. 2011[37], Ahmed

et al. 2015[38]) due to its simplicity, other classifications used in previous literature include Kernahan and Stark's

(1958) classification and its 1967 modification by the International Confederation for Plastic and Reconstructive

Surgery (Abdurrazaq et al. 2014[39]).

There was no significant relationship between the type of CP and the four surgical techniques utilized. This

suggested that the selection of the surgical method was not affected by the type of CP. However, it is important to

note that the p-value was close to the significance level of 0.05, indicating a tendency towards significance. This

tendency is because specific types of CPs can only be effectively treated with particular surgical techniques, such

as Bardach for wider or complete clefts, VL for narrow clefts, and Furlow and Sommerlad for clefts of the soft

palate. This information has already been established in the current literature.

The ultimate goal of CP repair surgery is to achieve optimal separation of the nasal and oral cavities by ensuring

that there is no communication between them, which can manifest as either dehiscence or fistula. Wound
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dehiscence is a possible complication that can occur shortly after the surgical closure of a cleft, but it does not

always progress into an ONF. In our study, none of the 120 patients developed wound dehiscence at 1 week or 1

month after the surgery. Similarly, Abdurrazaq et al. (2014)[39] reported that none of the 120 patients in their study

experienced wound dehiscence within a week after surgery. These findings emphasize the importance of

performing relaxing incisions, suturing the submucosal muscles correctly, providing adequate postoperative care,

and giving detailed instructions to patients, which should include a liquid diet, avoiding sucking, and maintaining

oral hygiene for at least 8 weeks after surgery.

According to studies by Sadhu (2009)[40] and Katzel et al. (2009)[41], ONF is the most common complication after

palatoplasty, with a reported prevalence of 4-35% and 3-45%, respectively. Fistulas remain a common problem,

particularly after performing extensive CP surgery, which can lead to tight closure of the mucosal tissue. The

formation of fistulas can be influenced by various factors, including those related to the patient and the treatment.

Age at the time of palate repair is a patient-related factor that has been extensively discussed regarding ONFs.

Emory et al. (1997)[42] suggested that children who undergo surgery before 12 months of age have a lower

incidence of fistulas. Similarly, Hassan and Askar (2007)[43] proposed that increasing age at the time of

reconstruction may negatively impact the outcome, particularly in cases where palatal muscle reconstruction is

performed, as the muscles may become atrophied and the gap may widen when the child is over 12 months old.

Andersson et al. (2008)[44] also reported that fistula incidence increases with increasing age at the time of repair.

However, in contrast to these findings, Lu et al. (2010)[45] found no significant difference in the incidence of

fistulas between patients who underwent surgery before or after 18 months of age.

The type of cleft is considered to be a potential factor that could impact the incidence of fistulas in patients with

CPs. Musgrave and Bremner reported in 1960 that the rates of fistula were 4.6%, 7.7%, and 12.5% for

incomplete CP, complete unilateral CP, and complete bilateral CP, respectively.[46] These differences could be due

to the difficulty of closing wider clefts and the increased tension at the closure site. Schultz et al. found in 1989

that bilateral complete CP was associated with postoperative fistulas four times more frequently than CP alone

and twice as often as unilateral complete CP.[47] Bekerecioglu et al. reported in 2005 that repairs of bilateral clefts

have a higher complication rate, perhaps due to the difficulty in developing adequate flaps from the posterior

surface of the premaxilla.[48] Mak et al. in 2006 also found that the fistula group had longer operation times and a

higher proportion of Veau classes III and IV clefts.[49] Parwaz et al. in 2009 also discovered that the width of the
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CP has a significant impact on the development of palatal fistulas after surgery, with a width of 15mm or greater

being associated with a statistically significant risk of fistula formation.[50]

Lu et al. in 2010 demonstrated that patients with bilateral clefts are more susceptible to developing fistula

compared to those with unilateral clefts.[45] Hardwicke et al. in 2014 found that patients with a combined CLAP

had a higher likelihood of developing a fistula after CP repair compared to those with just a CP.[51] Kahraman et

al. confirmed in 2014 that the Veau classification of a CP influences the likelihood of fistula formation.[52]

Hosseinabad et al. in 2015 showed that the incidence of fistulas was higher in patients with BCLP repairs

(40.9%) compared to those with a unilateral repair (16.9%), and there was no association between the presence of

a fistula and gender or age at the time of the primary surgery[53]. Ahmed et al. in 2015 also found a strong

correlation between palatal fistulas and the severity of cleft, as determined by the Veau classification system[38],

Jodeh et al. in 2019 analyzed a vast billing database from several healthcare institutions to determine the

frequency of ONFs and their findings also suggested that individuals with CP alone had a lower incidence of

ONFs and required fewer corrective speech surgeries compared to those with both CLAP.[54] However, Becker et

al. in 2013 did not find a clear difference in fistula frequency between different types of clefts[55], and Khazanchi

et al. in 2020 reported that the size of the cleft or the palatal shelves does not significantly impact the occurrence

of palatal fistulas.[56]

The literature has conflicting reports on the occurrence of ONF with different surgical techniques used to repair

CPs. Our study found that 79.17% of patients across all groups did not have an ONF. The Bardach group had the

highest percentage of patients with ONF at 23.33%, while the VL, Furlow, and Sommerlad groups had 20% of

patients with ONF. In contrast, the majority of patients in all groups, 76.67% in the Bardach group and 80% in

the VL, Furlow, and Sommerlad groups, did not have an ONF. These results align with previous studies on ONF

rates after palatoplasty. There were no significant differences in the presence or absence of ONF between the

groups, which may have been due to variations in factors such as CP width, flap design, muscle dissection,

suturing techniques, and the use of relaxing incisions.

In previous studies, Wilhelmi et al. in 2001[57] and Williams et al. in 2011[58] reported higher rates of ONF with

the FP technique compared to Bardach and VL techniques. Similarly, in 2022, Park et al. found a higher

incidence of fistulas (12.1%) with the FP compared to Bardach's 2FP (2.0%). [59] However, conflicting results

have been reported, such as Furlow's original study in 1986 where only two fistulas (6%) were reported in 33
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patients.[5] Li et al. in 2017 reported a lower fistula rate of 9.7% when modifying the FP technique with relaxing

incisions.[60] Li et al. in 2021 suggested that combining Furlow with Sommerlad technique resulted in consistently

lower fistula rates compared to the Sommerlad technique, particularly in patients with hard and soft palate clefts

but without a cleft lip. However, there was no significant difference in fistula rates among patients with different

types of clefts.[61] Losken et al. in 2011 recommended skeletonization of the vascular pedicle for medialization of

the mucoperiosteal flaps, aggressive posterior repositioning of the levator muscle, and meticulous two-layer

mattress-suture closure to achieve a low fistula rate. They also suggested using the FP for narrower clefts and the

Bardach 2FP for wider clefts.[62] Stein et al. in 2019 also noted that the FP technique had a lower incidence of

postoperative fistulas compared to the VL technique.[23]

Our study employed the Pittsburgh Fistula Classification System by Smith et al. 2007[8] to categorize ONFs. This

system groups ONFs based on their location, with Type I representing the uvular area, Type II representing the

soft palate, Type III representing the junction of the hard and soft palate, Type IV representing the hard palate,

and Type V representing the junction of the primary and secondary palate. We found that Type III and Type IV

were the most common types of fistulas in all groups, accounting for 5.83% each. This finding is consistent with

previous research and may be due to the high pressure on these areas after cleft closure. It is essential to pay close

attention to these regions during repair procedures and use preventive measures such as dermal matrix, proper

suturing techniques, and postoperative care to reduce the risk of dehiscence and ONF formation. Type II was the

subsequent most frequent type, accounting for 2.50%, followed by Type I and Type V at 1.67%. We observed

that the Bardach and FP techniques had the highest incidence of wound dehiscence and ONF at site III and IV,

which was significantly higher than the other two groups. Bykowski et al. 2015 also reported similar results,

where the soft palate-hard palate junction is the most common site of fistula formation.[63] This may be due to

longer incisions of two flaps along the anterior hard palate, suboptimal suturing, insufficient postoperative care,

and improper feeding handling by families, leading to wound dehiscence or ONF. We found no significant

difference in ONF classification distribution among the four groups, with the Sommerlad technique having the

highest overall percentage (93.33%) of cases without ONF, followed by 80.00% in VL and Furlow and 76.67%

in Bardach. This difference could be due to the smaller width of the cleft of the soft palate in these techniques.

When a patient experiences a large ONF after their primary palatoplasty, it may require further surgical

intervention. Symptoms of palatal fistulas may include leakage of fluid into the nose, food getting stuck in the
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fistula, speech distortion due to air leakage into the nose, and an increase in middle ear effusion, leading to

hearing loss. In our study, we categorized ONFs into four groups based on their size (1 mm, 2 mm, 4 mm, and 6

mm) and placed patients without an ONF in a separate category. The majority of patients (82.50%) did not

develop an ONF. The most frequently observed ONF size was 1 mm (7.50%), followed by 2 mm (5.00%), 4 mm

(3.33%), and 6 mm (1.67%). There was no significant difference between the groups based on the size of the

ONF, but the Bardach group had slightly larger ONFs than the other groups, which may require closure surgery

in the future. These findings are consistent with previous studies, such as Pigott et al. (2002), which reported that

the incidence of fistulae requiring closure was highest for the Bardach group (19%), less for the VL group, and

0% for the Furlow and Sommerlad groups.[19]

To sum up, we found no relationship between the age of the patient at the time of surgical repair, the gender of

the patient, or the type of surgical repair and the frequency of fistula formation. The only significant correlation

found was between the relative width of the palate, as measured between the maxillary tuberosities

(intertuberosity distance), and the width of the cleft, also measured between the tuberosities. When this ratio

exceeded 30, the likelihood of postoperative fistula formation increased by a factor of eight. The management of

palatal fistulas is a broad subject, and its treatment approach depends on whether or not the fistula is

symptomatic. This study does not delve into the management of palatal fistulas as it is beyond its scope.

The study placed great emphasis on the evaluation of maxillary growth, a critical parameter that was

quantitatively assessed by comparing three maxillary arch dimension variables of the CP: intercanine distance,

intertuberosity distance, and sagittal arch length, both before and after surgery. To obtain a more comprehensive

assessment, the maxillary arch measurements were taken using both cast and anthropometric methods and

analyzed independently and collectively. This evaluation was essential to determine whether primary palatoplasty

had an impact on maxillary growth due to the undermining of the periosteum and perichondrium or damage to

growth centers or tooth buds. Although few anthropometric studies have previously been conducted on CP

maxillary arch, Verma et al. in 2021 conducted one of the few studies on measurements of the CP in newborns,

using dental casts and digital calipers.[64] The statistical analysis revealed significant differences in maxillary arch

dimensions between cleft and non-cleft neonates, confirming the obvious result that cleft neonates have more

significant anthropometric and physiological differences compared to non-cleft neonates. In the present study,

preoperative and postoperative anthropometric measurements were conducted, and no ill effects of surgery were
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observed on growth. The results of maxillary growth were sufficient in all the techniques, and no significant

differences were found with the cast measurements.

There have been numerous studies on the CP maxillary arch using casts or models. Arch form can be influenced

by various factors, as stated by Pruzansky et al. in 1967.[65] Several studies have investigated the factors that lead

to maxillary dental arch constriction after CP surgery. Mazaheri and Huddart, in 1971[66][67], developed techniques

using electrostatic photocopiers to graphically reproduce the form of the cast and study changes in linear

dimensions and arch form. Mazaheri made direct linear measurements from the graphic representation, while

Huddart improved the technique by converting the diagram obtained from the photocopier into XY coordinates

on paper tape, which could be analyzed using an electronic computer. Huddart claimed that it was a reliable

system for recording linear dimensions between selected landmarks, and the reproducibility of measurements

using the same techniques served as a test of reliability. Stöckli also conducted a study in 1971 using a

photoelectric copier to analyze changes in arch form in a series of complete UCLP.[68] He found no clinical

correlation between preoperative arch form and postoperative arch form, and concluded that the initial arch form

was not a good predictor of arch form development. The difficulty in predicting the final arch form was due to

the limitations of the measuring systems used and the parameters considered. It was stated that a 2-dimensional

measuring system was inadequate for gathering all the necessary information to understand the special

relationship of the palatal segments in the alveolar cleft region. In 1970 and 1972, Huddart recommended using

the photocopying technique to measure both surface areas and linear dimensions.[69][70] He conducted a thorough

analysis of the surface area measurements of bilateral, unilateral, and normal palates from photocopies. However,

his conclusions about the differences in surface area between cleft types were not reliable due to the limitations

of translating a 3-dimensional object into a 2-dimensional surface representation, which resulted in significant

errors and loss of information. This was due to the foreshortening of the image caused by the projection, which

was directly related to the steepness of the palatal segments' slopes. There were significant discrepancies between

the 2D and 3D measurements, with errors of up to 20-30% in some cases.

In 1974, Berkowitz employed stereophotogrammetry to analyze the CP as a changing 3D form.[71] The measures

chosen for analysis included the degree of curvature, which reflected the shape of the arch by measuring the

distance between the vertex and focus of a parabola fitted to the two posterior points of the alveolar crest. He also

used fitted relative lengths to determine whether palatal segments need to be moved medially or laterally to
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achieve a perfect arch by measuring the relative length of each segment if anterior cleft space is eliminated.

Surface areas were also measured to provide a comparison of 2D and 3D surface areas to evaluate the accuracy

of diagnostic interpretation from 2D drawings or photos. Slopes were measured at three points on the alveolar

crest in three axes of space to identify which slope measurement best reflects the spatial relationship of the

palatal segments. Time sequence analysis was also used to analyze the rate of change in palatal form over time

and consider the impact of external forces on biological structure. Berkowitz found that measuring surface area

and linear dimensions from 2D projections is unreliable due to image distortion, and conclusions based on linear

dimensional changes alone, without considering the slope of the palatal segments, can be incorrect. However, this

study was outdated and used old methods. Mars et al. in 1992, suggested that the earliest time at which

differences in surgical outcome could be detected by study models was 10 years of age.[72] These studies showed

notable improvements in growth outcomes in the VL technique. However, these studies had limitations, such as

only comparing three techniques and using a smaller number of casts, and they did not explain the quantitative

measurements of specific anatomic landmarks on the cast.

There have been many studies conducted on the efficacy and necessity of various early treatments aimed at

preventing maxillary growth deficiency and arch collapse. According to Mazaheri et al. in 1993, patients who

underwent lip and palate repair showed a molding effect on the alveolar segments, resulting in more overlap and

contact.[73] After palate repair, this trend continued, but at the age of 4, half of the patients had improved to a

desirable non-overlapping relationship, while the other half still experienced arch collapse. In 1998, Ishikawa et

al. found that scar tissue distribution on the palate was closely associated with maxillary dental arch

constriction.[74] During palatoplasty, mucoperiosteal denudation of the bone caused maxillary dental arch

constriction, with wound contraction immediately after surgery initially affecting transverse growth of the

alveolar bone and scar tissue, eventually halting growth. Laser doppler flowmetry was used to determine arch

collapse. However, the study did not explore the relationship between scarring and palatoplasty techniques.

Pigott et al. (2002) assessed the dental features most relevant in CLAP malocclusion by comparing orthodontic

study models from three surgical groups: Cuthbert three-flap modification of the Veau Wardill Kilner V-Y, VL,

and medial Langenbeck.[19] The Goslon Yardstick was used for the first group, while the Five Year Model Index

was used for the second two groups. However the study did not measure the arch collapse. Liao et al. (2005)

found that palate repair inhibits the forward displacement of the basal maxilla and the anteroposterior
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development of the maxillary dentoalveolus in patients with UCLP, but does not affect the downward

displacement of the basal maxilla or palatal remodeling.[75] In 2006, Liao et al. stated that the timing of hard

palate repair significantly affects the growth of the maxilla in patients with UCLP, with late hard palate repair

having a smaller adverse effect than early hard palate repair.[76] This timing effect mainly affects the

anteroposterior development of the maxillary dentoalveolus and is attributed to undisturbed development before

hard palate closure. However, another study found no significant side effects or effects on maxillary growth in

terms of intercanine, intertuberosity distance, or sagittal arch length. Liao et al. (2009) reported that dental arch

relationships in patients with UCLP treated at Chang Gung Craniofacial Center were unsatisfactory, possibly due

to differences in surgical techniques and the craniofacial structure of the patients' race.[77] Fudalej et al. (2011)

found that reducing exposed bony areas on the palate during complete UCLP repair using a vomer flap improved

dental arch relationship compared to using a VL method, with no observed difference in palatal morphology.[]

Our research demonstrated that the maxillary arch dimensions before and after surgery were similar across all

groups, as measured by both cast and anthropometric methods. There was no negative impact on maxillary

growth, even after significant dissection. Looking at the individual parameters, beginning with cast intercanine

distance, all groups showed a statistically significant increase in the intercanine distance score before and after

surgery, with p-values below 0.05. This indicated that surgical procedures using Bardach, VL, Furlow, and

Sommerlad techniques can effectively increase the intercanine distance score in patients. We found significant

differences in the intercanine distance score between different groups before and after surgery. Specifically,

preoperatively, significant differences were observed between the Bardach and Furlow groups, the Bardach and

Sommerlad groups, the VL and Furlow groups, and the VL and Sommerlad groups. Postoperatively, significant

differences were found between the VL and Furlow groups, the VL and Sommerlad groups, and the Bardach and

Furlow groups. All four surgical techniques can improve intercanine distance, although to varying degrees. In

terms of anthropometric intercanine distance, our study showed that the Bardach and Furlow groups had larger

increases in intercanine distance compared to the VL and Sommerlad groups. The preoperative anthropometric

intercanine distance measurements revealed significant differences between the Bardach and Sommerlad groups,

Bardach and VL groups, and VL and Sommerlad groups. Similarly, the postoperative anthropometric intercanine

distance measurements showed significant differences between the Bardach and Furlow groups, Bardach and

Sommerlad groups, and Bardach and VL groups. We also calculated the difference between preoperative and
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postoperative values and found that the Bardach group had the largest increase in intercanine distance, followed

by the Furlow, VL, and Sommerlad groups.

Regarding cast intertuberosity distance, there were significant differences in preoperative intertuberosity distance

between VL and Furlow, VL and Sommerlad, and Furlow and Sommerlad. All four surgical techniques (Bardach,

VL, Furlow, and Sommerlad) effectively increased the intertuberosity distance score, with the Bardach technique

resulting in the highest mean difference and the Sommerlad technique in the lowest mean difference. Significant

differences were also found between the Bardach group and the other three groups in terms of preoperative and

postoperative cast intertuberosity distance. Additionally, the mean difference between preoperative and

postoperative intertuberosity distance values was statistically significant for all four groups, with the Bardach

group showing the highest mean difference, followed by the VL, Furlow, and Sommerlad groups. All four

surgical techniques can effectively increase intertuberosity distance scores. In terms of anthropometric

intertuberosity distance, all four surgical procedures led to an increase in intertuberosity distance. Significant

differences were observed between groups preoperatively, with Bardach showing significant differences

compared to Furlow, Sommerlad, VL, and between VL and Sommerlad. Postoperatively, significant differences

were observed between Bardach and Furlow, Bardach and Sommerlad, VL and Furlow, and VL and Sommerlad.

These results suggest that all four surgical procedures can effectively increase intertuberosity distance, with the

Bardach technique resulting in the highest increase.

In terms of cast sagittal arch length, there was a significant difference in mean score before and after surgery

among all four surgical groups. The mean difference in preoperative and postoperative scores ranged from 4.97

mm (Sommerlad) to 11.31 mm (Bardach), with a significant overall difference between the groups. The results

suggested that all four surgical techniques led to a substantial increase in sagittal arch length, with Bardach and

VL techniques showing the most significant increase. In particular, Bardach demonstrated statistically

significantly greater sagittal arch length compared to Furlow and Sommerlad, while VL had a statistically

significantly greater sagittal arch length than Furlow and Sommerlad. Overall, the analysis of preoperative and

postoperative sagittal arch length revealed a statistically significant increase in sagittal arch length after surgery

for all four groups. The findings from anthropometric measurements of sagittal arch length were consistent with

the results from cast measurements. The mean difference in sagittal arch length between preoperative and

postoperative scores was highest in the Bardach group (11.33 mm) and lowest in the Sommerlad group (4.95
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mm). The Bardach group exhibited a significant difference in pre- and postoperative measurements compared to

the other three groups, it has a greater impact on sagittal arch length compared to the other three techniques.

It can be inferred that the Bardach technique does not have a negative effect on transverse growth, unlike the

other palatoplasty techniques studied. This is significant as changes in sagittal, vertical, and transverse growth

were observed at an early age, before puberty and the completion of growth, and may have clinical implications.

Previous studies have reported similar results., like Pruzansky et al. (1964) found that arch collapse occurred in

39.5% of patients due to changes in arch dimensions[79], while Wada et al. (1975, 1976) suggested that

orthodontic and dentofacial orthopedic treatment should promote growth of the segments rather than their

displacement, maintain the premaxilla in its normal position, preserve the alignment of the maxillary and

mandibular arches in relation to cleft width, and activate growth potential of smaller segments to prevent

maxillary growth disturbance.[80][81] Normando et al. (1992) reported that surgery for isolated cleft palate did not

significantly alter the upper jaw shape and position, but surgery for cleft lip, alveolus, and palate led to noticeable

changes, including the upper jaw moving backward and rotating downward which may due to faulty growth

resulting from the palatoplasty techniques employed.[82]

According to Hermann et al. in 2004, children with BCLP exhibit significant differences in craniofacial

morphology and growth compared to the control group with unilateral incomplete cleft lip. The BCLP group

showed a prominent premaxilla, wider posterior maxilla, wider nasal cavity, shorter maxilla with reduced height,

shorter mandible, bimaxillary retrognathia, reduced pharyngeal airway, and a more vertical facial growth

pattern.[83] In contrast, David et al. in 2006 suggested that the amount of facial growth is unpredictable and does

not necessarily correlate with the anatomical severity of the cleft.[84] The low incidence of orthognathic surgery

and results of cephalometric studies suggest that there is no association between the method of repair and the

inevitable development of maxillary hypoplasia.

Liao et al. (2010) discovered that compared to one-stage palate repair, two-stage palate repair has a less negative

impact on maxillary growth in patients with UCLP.[85] The timing of hard palate repair before closure is an

essential factor in this stage effect, primarily influencing the anteroposterior development of the maxilla by

allowing undisturbed growth. Daskalogiannakis et al. (2011) reported that there were differences in hard and soft

tissue maxillary prominence between clinics, but no disparities in mandibular prominence, vertical dimensions,

or dental inclinations.[86] Gupta et al. (2011) modified the original FP technique to incorporate their own
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technique, which is used as a primary palatoplasty in situations with a large percentage of wide clefts in an older

age group, resulting in reduced fistula rates and increased palatal length.[37] According to Hathaway et al. (2011),

the center with the best Goslon scores would require end-stage maxillary advancement orthognathic surgery in

20% of its patients, while the center with the worst scores would need the surgery in 66% of its patients.[87]

Mulyadi et al. (2012) found that while most two-stage palate repairs lead to improved maxillary growth, only a

small number resulted in satisfactory speech outcomes.[88] Xu et al. (2012) found that delaying VL palate repair

led to an increase in maxillary sagittal length.[89] Patients who underwent the surgery between 4-12 years old had

a more protrusive maxilla, less rotated mandible, and better overall head-face morphology than those repaired

before 4 years. However, no differences were found among patients repaired between 4-12 years old.

Azouz et al. (2020) discovered that even though initial palate closure in isolated CP patients caused

complications, there was a low incidence of maxillary hypoplasia, which suggests that factors like age at closure,

type of cleft, and surgical technique may not have a significant impact on maxillary growth. Furthermore, VPI

and palatal fistula complications did not seem to impede maxillary growth.[90] Fakhim et al. (2020) proposed that

the combination of 2FP and IVV with Z-plasty was a successful method to increase palatal length in infants with

CP. The results showed a significant increase in palate length compared to two-flap palatoplasty with IVV alone,

and the technique had low complication rates. However, additional research is necessary to improve it for CP

patients.[91] Benitez et al. (2022) noted that a significant concern was the negative impact of scar formation due to

secondary wound healing with the Bardach 2FP. This process caused denuded bony areas in the CP repair, which

altered dental arch relationships and influenced subsequent transversal growth, as described in various treatment

protocols.[92]

The primary goal of CP repair is to promote proper speech development. Kilner emphasized the importance of

speech in CP repair by stating, "Don't ask for a spatula and torch to check your repair but listen to your patient

speak."[93] According to Jayarajan et al. (2018), addressing the alteration in anatomy in cleft, specifically the

abnormal insertion of muscles, is crucial to achieving good functional outcomes.[94] As Furlow stated, "If the

velum cannot rise, its length is irrelevant." Despite speech being the most important outcome measure after

palatoplasty, comparing results between institutions or even within the same institution can be challenging

because speech evaluation is subjective. Therefore, palatoplasty is still considered more of an art than a science,

163



with techniques and modifications passed down from teachers to students and refined over time (Senders et al.

1993).[95]

Jain (2012) noted that post-palatoplasty speech outcomes can be influenced by factors such as palate length,

palatal muscle mobility, nasopharynx depth, adenoidal tissue presence, and the occurrence of palatal fistulae or

gaps.[96] Late palatoplasty may also be linked to delayed speech and language development (Shaffer et al.

2019[97]). To obtain a more reliable assessment of speech and velopharyngeal function, it is essential to ensure the

child's cooperation. Therefore, we conducted speech assessments when the child was over 3 years old, as children

of this age can better understand instructions. The study used child-friendly language, provided regular

encouragement, and used toys to alleviate anxiety and increase cooperation, thereby ensuring the validity of the

results. Speech recordings were made in a quiet room using high-quality cassette tape recorders, and the same

data set was used for all groups.

We tested the patients on their ability to produce initial and final consonant sounds at the single-word level, using

photographs of everyday objects as prompts. Various methods, including videoendoscopy and videofluoroscopy,

have been used to measure speech outcomes in previous studies (Golding-Kushner 1990[98]). In addition to

conversational speech and counting to 20, our study used Henningson’s universal parameters to evaluate speech

outcomes in individuals with CP.[9] These parameters included hypernasality, hyponasality, audible nasal air

emission/nasal turbulence, consonant production errors, and speech understandability. Overall, there was no

significant difference between the four groups in terms of hypernasality of speech, although severe hypernasality

was more common in the Bardach and VL groups than in the Furlow and Sommerlad groups.

We found that the majority of patients in all four groups did not exhibit hyponasality, with percentages ranging

from 83.33% to 86.67%. The percentage of patients with hyponasality was also similar in all groups, ranging

from 13.33% to 16.67%.There was no significant difference between the groups in terms of hyponasality status,

which suggests that the surgical techniques used did not significantly affect the occurrence of hyponasality. The

percentage of patients without nasal air emission/turbulence was highest in the Bardach and Furlow group at

60.00%, followed by the Sommerlad group (60.00%) and the VL group (46.67%). In the presence of nasal air

emission/turbulence, the VL group had the highest percentage of patients at 53.33%, followed by the Bardach

group (40.00%), the Furlow group (40.00%), and the Sommerlad group (40.00%). We found no significant

difference between the groups in terms of the status of audible nasal air emission/turbulence. We also evaluated
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the status of consonant production errors and found that 10% of participants in each group did not exhibit

consonant production errors, while 90% of participants did exhibit errors. Overall, the total percentage of

participants without errors was 10%, while the total percentage of participants with errors was 90%.

The study found that there were no significant differences among the groups in terms of consonant production

errors, with most patients in each group experiencing such errors. However, the groups differed in speech

understandability, with the VL and Sommerlad groups having a higher proportion of patients with mild speech

understandability, while the Bardach and Furlow groups had a higher proportion of patients with moderate to

severe speech understandability. The statistical analysis revealed significant differences in speech

understandability between the Bardach and Sommerlad groups and between the Furlow and Sommerlad groups,

indicating that the Sommerlad group had better speech understandability compared to the other groups.

Bardach's research in 1995 indicated that about 75% to 80% of patients achieved normal speech production.[2]

However, the present study discovered that the Sommerlad and FP techniques were more successful in achieving

good speech outcomes, such as intelligibility and reduced hypernasality, compared to the VL or Bardach

techniques. This suggests that very early closure of the soft palate may not have a significant advantage over later

repairs in infancy. According to Pigott et al. in 2002, there were no significant differences in nasal emission,

nasal resonance, or pharyngoplasty rates among the three groups studied.[19] Chorney et al. in 2017 found that the

modified FP had acceptable rates of secondary surgery for VPI, regardless of the width of the cleft.[99] Finally,

Denadai et al. in 2020 reported that FP with expanded indication criteria was an effective treatment for managing

VPI, with minimal complications and good speech outcomes.[100]

These findings are consistent with previous research by Timbang et al. (2014)[101], LaRossa et al. (2004)[102], and

Kirschner et al. (1999)[103]. Furthermore, Williams et al. (2011)[58] conducted a clinical trial and Yu et al.

(2001)[104] conducted a cohort study, both of which found that FP resulted in excellent velopharyngeal function

compared to VL. Dong et al. (2012) also found that patients treated with the FP technique had better

velopharyngeal function than those treated with the Bardach technique.[105] These results may be due to the

unique aspects of the FP, which involves elongating the soft palate, appropriately realigning the palatal muscle,

and avoiding a straight median scar in the velum, which could reduce postoperative anteroposterior shrinkage.

Additionally, Ravishanker (2006) reported that the Furlow procedure was more effective than the Veau Kilner

Wardill procedure in terms of various factors, regardless of the patient's age, type, and extent of the cleft in the
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palate.[106] These factors included fistula rates, palatal lengthening, nasal regurgitation, VPI, speech improvement,

hearing, and maxillary growth.

The study found that there was a reduction in cleft-related errors, specifically in secondary articulation,

differences in management of the CP contributed to these results. The Furlow and Sommerlad series had a

smoother configuration of the healed hard palate, while the Bardach and VL operation resulted in lumps and

depressions in the roof of the mouth, making it harder to achieve accurate tongue placement. In addition,

maxillary growth was better in the Bardach and Sommerlad groups, resulting in improved arch configuration,

tooth alignment, and vault volume, which facilitated the development of more normal articulation patterns.

However, Salyer et al. (2006) noted that the 2FP is a reliable method that produces favorable results in surgery

and speech, but speech should be consistently evaluated and timely interventions made when necessary as part of

a comprehensive approach to achieving satisfactory speech outcomes.[107]

Furlow's original 1986 study noted that while the FP had positive outcomes for speech, it required a high level of

surgical skill due to the challenging design of the flaps.[5] Another study by Sie et al. in 2001 found that most

patients who underwent a FP experienced complete resolution or substantial improvement of VPI

postoperatively, with few surgical complications.[108] In contrast, Van Lierde et al. in 2004 reported that two-stage

FP resulted in more hypernasality and higher nasalance scores, with no significant differences found in

articulation and voice characteristics. The study also showed significant differences in speech intelligibility and

resonance between subjects who received palatoplasty and normative data.[109] Calis et al. in 2017 reported that

FP was effective in correcting velopharyngeal closure, but the study was limited to SMCP and evaluated speech

using objective parameters.[110] No quantitative measurement of speech was conducted.

Pet et al. (2015) observed that FP results in palate elongation and tightening and retro-positioning of the levator

sling, achieved through transverse recruitment of lateral velar tissues and anterior release of muscle fibers.

Improved speech outcomes were consistently associated with levator tightening.[111] Zhang et al. (2020) proposed

FP as the primary surgical approach for non-syndromic SMCP patients with a preoperative velopharyngeal

closure ratio greater than 52.5%.[112] Sofie et al. (2019) found that both the Sommerlad and FP techniques yielded

better speech outcomes than other methods.[113] Bhuskute et al. (2017) found that FP improved speech

intelligibility.[114] Bruneel et al. (2019) demonstrated a strong correlation between speech outcomes, such as

understandability and acceptability, indicating that this is a valid measure of speech adequacy.[115] According to
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Paniagua et al. in 2010, the outcomes of the study for Furlow methods were positive, as the majority of patients

did not exhibit indications of hypernasality, compensatory articulation difficulties, or detectable nasal air

emission.[116] However, Chen et al. (1994) noted that more research is necessary to fully understand the

effectiveness of FP in treating VPI and to determine the best criteria for selecting patients for this procedure[117],

and Ng et al. (2015) also found that while the FP can address structural issues, it may not lead to improved

speech outcomes in patients with syndromes, possibly due to other underlying deficiencies.[118]

McWilliams et al. (1996) found that the group of subjects who underwent FP had better outcomes on measures of

hypernasality, articulation, and total speech scores.[119] According to Güneren et al. (2000), FP has been shown to

result in better muscle function when evaluated by VPC and speech function.[120] In terms of speech, Sullivan et

al. (2011) found that double-opposing Z-palatoplasty is a more effective treatment than 2FP with muscular

retropositioning.[121] Tanaka et al. (2021) assessed the modified-Furlow double-opposing Z-plasty (DOZ)

technique, the square-root palatoplasty, and found that it is associated with a lower risk of speech delay/deficits,

nasal air emission, articulation errors, and secondary speech surgery compared to straight-line repair.[122] Finally,

according to Wang et al. (2020), modified Furlow zigzag palatoplasty method is an effective alternative technique

for functional CP repair in terms of speech.[123]

Sommerlad and colleagues reported in 2003 and 2013 that the Sommerlad technique has undergone

improvements over a 24-year period, resulting in decreased velopharyngeal incompetence and better palatal

function.[6][7] The use of more extensive surgery and the surgeon's experience have led to better outcomes, but

further research aims to refine the technique for even better results. Anatomic reconstruction of the

velopharyngeal sphincter has revolutionized CP surgery techniques and improved understanding. Andrades et al.

in 2008 demonstrated that adding a radical IVV to two-flap palatoplasty can improve speech outcomes and

reduce the need for secondary palate surgery without increasing complications.[36] Afrooz and et al. in 2015

showed that both IVV and FP were effective in treating patients with hypernasal speech who did not have a

syndrome.[124] While IVV had slightly lower speech scores and shorter surgical times, FP was found to be more

effective. Both methods had low complication rates, improved speech scores, and low reoperation rates.

On the other hand, Gunther et al. (1998) found that patients who underwent IVV had a higher occurrence of

hoarseness, nasal escape, and hypernasality (34%) compared to those who underwent FP at 3 years of age.[125]

The IVV group also needed more secondary pharyngoplasty procedures. However, there was no significant
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difference in the occurrence of fistulas between the two groups, indicating that FP may result in better clinical

outcomes compared to IVV. In a study by Nguyen et al. (2015), it was found that a more aggressive dissection

and reconstruction of the levator during primary palatoplasty can lead to improved speech resonance outcomes at

3 years of age and reduce the need for further VPD management, particularly when the muscle was

overlapped.[126] Kappen et al. (2017) studied the long-term speech outcomes of two-stage palate repair procedures

in adults with complete UCLP, and the results showed that speech was moderately intelligible, with a high

incidence of persistent hypernasality and a significant correlation between speech intelligibility and the incidence

of articulation errors.[127] Furthermore, a high proportion of patients had undergone pharyngoplasty. The study

findings suggested that patients who underwent 2-stage CP repair had a higher risk of being diagnosed with VPI

and a greater surgical burden compared to those who received single-stage repair (McCrary et al. 2020).[128]

The literature that exists on this topic has limitations, such as only comparing one or two techniques and having

short-term follow-up periods. Retrospective studies only offered opinions based on a limited number of

techniques. When studies did compare multiple techniques, they typically only evaluated parameters like fistula,

speech, and dehiscence without considering the impact on maxillary growth. Our study aimed to address these

limitations by providing a more thorough analysis that included all parameters, as well as cast and

anthropometric measurements, to minimize errors.

We observed that even if there was a significant improvement in maxillary growth and correct articulation

pattern, it did not translate to better speech. Several factors might have contributed to these effects, such as the

surgeon's experience and changes in the management of the oral mucoperiosteum of the hard palate. In addition,

better arch development and regularity of the hard palate contour were associated with less difficulty for children

in tongue placement. These findings are consistent with previous research, such as Gustafsson et al. (2018),

which revealed that the primary surgical technique used for palatoplasty and gender did not significantly

influence the need for VPI surgery.[129]

Gongorjav et al. (2012) found that the modified palatoplasty technique had advantages over traditional CP repairs

in terms of shorter surgical time and lower complication rates.[130] Historically, CP repairs aimed to unite the

palate using hard palate mucoperiosteal flaps while minimizing the risk of dehiscence and fistulas, but now the

focus is on normalizing velopharyngeal function without causing maxillary-alveolar growth deformities (Kaplan

et al. 1975).[131] However, the available evidence from retrospective non-randomized studies of moderate to low
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quality is inconclusive regarding the relationship between palatoplasty technique and facial growth, speech, and

fistula formation in patients with UCLP (Reddy et al. 2017).[132] The 11 studies included in Schilling et al.'s

(2019) review presented conflicting results on the optimal surgical technique for promoting speech, dental arches,

and maxillary growth in individuals with CP.[133] Therefore, further research is necessary to investigate the

relationship between palatoplasty technique and timing with various aspects of speech, facial growth, dental

occlusion, and dental arch in patients with CP.

Therefore, it can be deduced from the above discussion that the success of outcomes of palatoplasty procedures

in CP patients is influenced by multiple factors, with the skill of the surgeon being the most significant. Surgeons

must perform only the techniques they are proficient in and prioritize adhering to the established principles of the

surgery, rather than being swayed by new trends. Optimal outcomes for CP patients necessitate the selection of

the appropriate technique at the appropriate time for the specific type of cleft, to reduce the risk of iatrogenic side

effects and to restore normal function.
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7. Conclusion

Based on the research conducted, it can be concluded that the choice of palatoplasty technique for cleft palate

patients should be individualized and based on a variety of factors, including the patient's age, the severity of the

cleft, and the surgeon's experience and preference. While there are a variety of techniques available, including the

Bardach, VL, Furlow, and Sommerlad techniques, there is no single technique that is universally superior. Each

technique has its own advantages and disadvantages, and the choice of technique should be made based on the

specific needs of the patient.

Overall, the literature suggests that successful outcomes can be achieved with a variety of techniques, and the key

to success lies in the surgeon's experience and ability to individualize the technique to the patient's needs.

Long-term follow-up is also essential to evaluate the success of the chosen technique and identify any potential

complications that may arise.

The conclusions drawn from this thesis suggest that choosing the appropriate technique for the specific type of

cleft is crucial for effective treatment planning. The ultimate objective should be to restore optimal function,

encompassing growth and speech, while minimizing any adverse effects on growth. Accomplishing this requires

ensuring adequate suturing without tension and selecting an experienced surgeon with knowledge of the

appropriate technique based on the type of cleft palate. The benefits of one technique over another depend on the

type and anatomy of the cleft palate. Ultimately, the proper management of soft and hard tissues, the anatomy of

the cleft palate, and the surgeon's surgical expertise and skills are paramount. Therefore, it is important to select

the ideal technique for the ideal cleft at the appropriate time to minimize iatrogenic effects on growth and speech.

Further research is needed to better understand the long-term outcomes of different palatoplasty techniques,

particularly in relation to speech development and other functional outcomes. With continued research and

refinement of techniques, it is hoped that the outcomes for cleft palate patients can continue to improve, leading

to better quality of life for these individuals.
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8. Summary

We compared and evaluated the outcomes of different palatoplasty techniques in cleft palate patients. The study

finds that the choice of technique should be individualized based on factors such as the patient's age, severity of

the cleft, and surgeon's experience and preference. No single technique is universally superior, and success

depends on the surgeon's ability to tailor the technique to the patient's needs. We emphasize  the importance of

long-term follow-up to evaluate the success of the chosen technique and identify potential complications. The

study suggests that further research is needed to better understand the long-term outcomes of different

techniques, particularly in relation to speech development and functional outcomes. The hope is that continued

research and refinement of techniques will improve outcomes and quality of life for cleft palate patients.

To sum up, the results of this thesis emphasize the importance of using the appropriate technique for each type of

cleft in order to achieve effective treatment planning. The ultimate objective should be to restore optimal

function, encompassing growth and speech, while minimizing any adverse impact on growth. Achieving this

requires sufficient suturing without tension and selecting an experienced surgeon who possesses the necessary

knowledge and expertise to utilize the appropriate technique based on the specific type of cleft palate. Depending

on the anatomy and type of cleft palate, one technique may offer more advantages than another. Ultimately, the

key factors for success are proper handling of both soft and hard tissues, understanding the anatomy of the cleft

palate, and the surgeon's experience and skill level. It is therefore imperative to select the ideal technique for the

ideal cleft at the ideal time to minimize any negative effects on growth and speech.
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3. ANNEXURES

Proforma

Parameters Patient value

Age at time of surgery

Age at time of assessment

Gender

Type of Cleft Palate

Palatoplasty  technique used

PREOP cast intercanine distance (mm)

PREOP cast intertuberosity distance (mm)

PREOP cast sagittal arch length (mm)

PREOP anthropometric intercanine distance (mm)

PREOP anthropometric intertuberosity distance
(mm

PREOP anthropometric sagittal arch length (mm)

POSTOP cast intercanine distance (mm)

POSTOP cast intertuberosity distance (mm)

POSTOP cast sagittal arch length (mm)

POSTOP anthropometric intercanine distance (mm)

POSTOP anthropometric intertuberosity distance
(mm)

POSTOP anthropometric sagittal arch length (mm)
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Dehiscence at 1 week

Dehiscence at 1 month

Oronasal fistula

Classification of oronasal fistula

Size of oronasal fistula

Hypernasality

Hyponasality

Audible Nasal Air Emission and / or Nasal
Turbulence

Consonant production errors

Speech understability
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Raw Data

1. General data

Sl.

No. Name

Age at time of

surgery

Age at time of

assessment Gender

Type of cleft

palate

1. Preethi 1 year 6 months 8 years 2 months Female Veau type III

2. Pallavi 1 year 11 months 10 years Female Veau type III

3. Manisha 2 years 9 years 8 months Female Veau type III

4. Ankitha 3 years 8 years 6 months Female Veau type II

5. Jeevika 2 years 3 months 11 years Female Veau type II

6. Shankaramma 1 year 7 months 9 years 5 months Female Veau type IV

7. Pushpavathi 1 year 9 months 12 years Female Veau type II

8. Jeethu 2 years 6 months 9 years 8 months Female Veau type II

9. Swathi 1 year 8 months 8 years 7 months Female Veau type IV

10. Madiya 2 years 11 months 10 years 5 months Female Veau type I

11. Vidyashree 1 year 7 months 12 years Female Veau type IV

12. Navya 3 years 8 years 11 months Female Veau type II

13. Riddhi 2 years 10 months 10 years 5 months Female Veau type II

14. Umme 1 year 9 months 11 years Female Veau type IV

15. Syeda 2 years 8 months 11 years Female Veau type II

16. Kavyapriya 1 year 9 months 9 years 9 months Female Veau type IV

17. Hiteshgowda 3 years 11 years Male Veau type III

18. Mahesh 1 year 9 months 10 years 8 months Male Veau type II

19. Muralidhar 1 year 10 months 11 years Male Veau type III

20. Harish 3 years 8 years 3 months Male Veau type IV
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21. Basappa 2 years 10 months 11 years Male Veau type II

22. Suresh 3 years 10 years 9 months Male Veau type IV

23. Vinay 1 year 11 months 11 years Male Veau type III

24. Veeresh 2 years 10 months 10 years 10 months Male Veau type II

25. Pavan 1 year 11 months 11 years Male Veau type IV

26. Manjunath 2 years 7 months 11 years Male Veau type I

27. Manjunath K 3 years 10 years 11 months Male Veau type II

28. Shivam 2 years 10 months 11 years Male Veau type IV

29. Basavaraj 2 years 9 months 9 years 11 months Male Veau type III

30. Purushottham 2 years 11 months 9 years 6 months Male Veau type II

31. Rehana 1 year 8 months 8 years Female Veau type II

32. Aarthi 1 year 10 months 11 years Female Veau type II

33. Anya 2 years 6 months 9 years 10 months Female Veau type III

34. Nasera 3 years 10 years 6 months Female Veau type II

35. Shwetha 1 years 9 months 9 years Female Veau type I

36. Deepthi 2 years 10 years 5 months Female Veau type III

37. Safina 3 years 11 years Female Veau type II

38. Zoya 1 years 6 months 10 years 8 months Female Veau type IV

39. Noor 2 year 8 months 10 years 7 months Female Veau type III

40. Gauthami 3 years 8 years 5 months Female Veau type III

41. Nisha 2 years 4 months 9 years Female Veau type IV

42. Faiza 1 years 5 months 9 years 11 months Female Veau type III

43. Riya 2 years 11 years 5 months Female Veau type II

44. Sapna 1 year 10 months 10 years Female Veau type III

45. Prerna 1 years 8 months 9 years Female Veau type II
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46. Anisha 1 year 11 months 8 years 9 months Female Veau type I

47. Siya 2 years 11 months 8 years Female Veau type I

48. Sanvi 2 year 9 months 10 years 11 months Female Veau type III

49. Anwar 3 years 11 years Male Veau type I

50. Prithviraj 1 years 11 months 8 years 10 months Male Veau type II

51. Samarth 2 years 7 months 10 years Male Veau type I

52. Shankar 1 year 9 months 10 years 10 months Male Veau type I

53. Maaz 2 year 8 months 9 years Male Veau type II

54. Ganesh 1 years 10 months 9 years 10 months Male Veau type III

55. Dharmesh 2 year 6 months 10 years Male Veau type IV

56. Jambanna 3 years 10 years 3 months Male Veau type I

57. Husaen 2 years 9 years 8 months Male Veau type II

58. Hanuma 1 years 10 months 11 years Male Veau type III

59. Supreeth 2 years 11 months 10 years 11 months Male Veau type III

60. Nutanswamy 2 years 2 months 9 years 2 months Male Veau type III

61. Haripriya 1 year 6 months 10 years 2 months Female Veau type II

62. Ananya 1 year 10 months 9 years Female Veau type I

63. Zaira 2 years 3 months 10 years 8 months Female Veau type III

64. Vaishnavi 3 years 11 years 6 months Female Veau type I

65. Tara 2 years 10 months 9 years Female Veau type I

66. Kavitha 2 year 7 months 9 years 2 months Female Veau type II

67. Aaradhya 2 year 9 months 11 years Female Veau type II

68. Tanushri 1 years 6 months 10 years 8 months Female Veau type II

69. Annu 2 year 8 months 10 years 7 months Female Veau type III

70. Nandana 1 years 11 months 11 years 5 months Female Veau type IV

189



71. Revathi 3 years 9 years Female Veau type I

72. Srilaxmi 2 years 9 months 8 years 7 months Female Veau type I

73. Aruna 3 years 8 years 11 months Female Veau type II

74. Bhargavi 2 year 10 months 11 years Female Veau type III

75. Anaiza 2 years 10 months 10 years 2 months Female Veau type III

76. Chandini 2 year 11 months 11 years 9 months Female Veau type IV

77. Shreedevi 2 years 10 years 1 month Female Veau type II

78. Taruni 2 years 9 months 11 years 8 months Female Veau type I

79. Hansika 1 year 11 months 11 years Female Veau type I

80. Toufiq 2 years 8 years Male Veau type II

81. Yashvant 3 years 9 years 3 months Male Veau type I

82. Shreyank 1 years 7 months 8 years 9 months Male Veau type III

83. Ravikumar 1 year 10 months 10 years Male Veau type I

84. Asif 1 year 8 months 9 years 10 months Male Veau type II

85. Hussain 1 year 9 months 8 years Male Veau type II

86. Dheeraj 1 years 11 months 8 years 9 months Male Veau type III

87. Shivakumar 1 year 8 months 9 years 11 months Male Veau type IV

88. Krishna 1 years 10 months 11 years Male Veau type I

89. Sanjay 1 years 10 months 10 years 11 months Male Veau type II

90. Govind 3 years 9 years 9 months Male Veau type III

91. Vinutha 1 year 10 months 8 years 10 months Female Veau type I

92. Lakshmi 3 years 11 years Female Veau type III

93. Ishwari 2 year 10 years 8 months Female Veau type III

94. Aliza 1 year 11 months 8 years 9 months Female Veau type IV

95. Sharadi 1 years 10 months 10 years Female Veau type I
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96. Khajabanni 1 year 5 months 10 years 4 months Female Veau type III

97. Agratha 2 years 9 months 11 years Female Veau type III

98. Madhuri 2 years 7 months 10 years 8 months Female Veau type I

99. Maheshwari 1 year 8 months 8 years 10 months Female Veau type I

100. Divya 1 years 11 months 10 years 9 months Female Veau type I

101. Manasvi 1 year 10 months 9 years Female Veau type II

102. Dhaneshwari 2 years 9 years 10 months Female Veau type III

103. Harshitha 2 years 9 months 9 years 5 months Female Veau type II

104. Fathima 1 year 9 months 8 years Female Veau type IV

105. Alam 2 years 8 months 10 years Male Veau type I

106. Raviraj 1 year 6 months 11 years Male Veau type II

107. Preetham 3 years 11 years Male Veau type IV

108. Adithya 1 year 11 months 10 years 11 months Male Veau type III

109. Pranavgouda 1 year 8 months 9 years Male Veau type III

110. Arun 2 years 10 years 11 months Male Veau type III

111. Mohan 2 years 2 months 11 years Male Veau type IV

112. Prashanth 2 years 1 month 10 years 10 months Male Veau type II

113. Mustaq 1 year 10 months 9 years 10 months Male Veau type III

114. Aprameya 2 years 3 months 10 years 3 months Male Veau type III

115. Vishwajith 1 year 10 months 11 years Male Veau type III

116. Sunil 2 years 6 months 8 years 4 months Male Veau type I

117. Raju 1 year 9 months 8 years 11 months Male Veau type III

118. Ravi 1 year 10 months 11 years Male Veau type III

119. Mohammed 2 years 7 months 8 years 3 months Male Veau type IV

120. Prajwal 3 years 8 years 10 months Male Veau type IV
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2. Specific data

Sl.

No. Name

Palatoplasty

technique

used

PREOP cast

intercanine

distance (mm)

PREOP cast

intertuberosity

distance (mm)

PREOP cast

sagittal arch

length (mm)

1. Preethi Bardach
18 22.9 26.9

2. Pallavi Bardach
18.3 23.4 28.5

3. Manisha Bardach
18.8 24.4 28.4

4. Ankitha Bardach
15.9 22.1 25.6

5. Jeevika Bardach
17.9 25.6 29

6. Shankaramma Bardach
18.9 30.2 31

7. Pushpavathi Bardach
17.4 25.3 27.5

8. Jeethu Bardach
18.9 24.6 26.4

9. Swathi Bardach
23.5 31.4 29.7

10. Madiya Bardach
16.4 20.2 23.4

11. Vidyashree Bardach
22.4 32.1 27.3

12. Navya Bardach
20.7 24.1 27.4

13. Riddhi Bardach
19.9 23.6 25.7

14. Umme Bardach
26.2 32.3 34.2

15. Syeda Bardach
23.3 26.5 30.1

16. Kavyapriya Bardach
28.7 34.7 36.7

17. Hiteshgowda Bardach
18.4 22.3 25.7

18. Mahesh Bardach
20.3 24.2 26.2

19. Muralidhar Bardach
16.7 20.5 26.3

20. Harish Bardach
25.6 30.1 29.6

21. Basappa Bardach
21.6 26.3 27
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22. Suresh Bardach
18.4 24.8 29

23. Vinay Bardach
22.1 27.4 27.3

24. Veeresh Bardach
21.8 25.6 26

25. Pavan Bardach
21.5 27.2 28.4

26. Manjunath Bardach
17.9 21.6 24

27. Manjunath K Bardach
18.8 25.2 25

28. Shivam Bardach
23.8 29.4 29.3

29. Basavaraj Bardach
22.4 26.6 28.5

30. Purushottham Bardach
17.3 22.5 25.8

31. Rehana von Langenbeck
18.3 24.5 26.7

32. Aarthi von Langenbeck
18 25.3 30

33. Anya von Langenbeck
17.6 28.6 34.5

34. Nasera von Langenbeck
17.9 22.1 27.8

35. Shwetha von Langenbeck
18.7 21.6 26.3

36. Deepthi von Langenbeck
20.3 25.3 30.1

37. Safina von Langenbeck
17.2 20.5 26.4

38. Zoya von Langenbeck
21.1 26.4 30.1

39. Noor von Langenbeck
20.2 25.4 31

40. Gauthami von Langenbeck
18.2 23.4 28.6

41. Nisha von Langenbeck
19.6 22.4 29.4

42. Faiza von Langenbeck
17 21 28.5

43. Riya von Langenbeck
18.9 22.1 30.1

44. Sapna von Langenbeck
23.8 26.3 34.5

45. Prerna von Langenbeck
20.7 25.2 32.8

46. Anisha von Langenbeck
18.3 21.9 30.6
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47. Siya von Langenbeck
18.2 22.1 30.2

48. Sanvi von Langenbeck
21.5 25.7 32.1

49. Anwar von Langenbeck
18.7 24.2 31

50. Prithviraj von Langenbeck
20.3 25.6 34.3

51. Samarth von Langenbeck
19 22.1 30.3

52. Shankar von Langenbeck
18.5 22.6 31.2

53. Maaz von Langenbeck
22.4 27.5 34.6

54. Ganesh von Langenbeck
24.6 29.4 35.7

55. Dharmesh von Langenbeck
27.5 31.5 38.8

56. Jambanna von Langenbeck
20.1 24.9 32.1

57. Husaen von Langenbeck
23.3 28.7 37.4

58. Hanuma von Langenbeck
27.8 31 39.6

59. Supreeth von Langenbeck
26.9 30.6 42.1

60. Nutanswamy von Langenbeck
27.9 31 41.6

61. Haripriya Furlow
24.5 28.3 33.1

62. Ananya Furlow
19.5 22.4 25.7

63. Zaira Furlow
24.8 27.1 31.8

64. Vaishnavi Furlow
21 24.2 30.4

65. Tara Furlow
19.8 23.9 31.7

66. Kavitha Furlow
23.7 26.8 34.2

67. Aaradhya Furlow
25.4 28.5 35.6

68. Tanushri Furlow
24.3 29 38.4

69. Annu Furlow
26.5 30.4 40.3

70. Nandana Furlow
34.3 38.4 45.7

71. Revathi Furlow
18.5 24.6 32.1
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72. Srilaxmi Furlow
18.9 25.7 38.6

73. Aruna Furlow
19.4 27.8 32

74. Bhargavi Furlow
26.7 31.2 36.7

75. Anaiza Furlow
25.4 32.4 38.5

76. Chandini Furlow
30.1 37.3 42.4

77. Shreedevi Furlow
26.2 34.2 40.1

78. Taruni Furlow
19.8 24.5 30.3

79. Hansika Furlow
20.1 27.8 34.3

80. Toufiq Furlow
25.4 30.6 38.5

81. Yashvant Furlow
19.8 24.9 30.3

82. Shreyank Furlow
26.6 31.5 38.9

83. Ravikumar Furlow
20.7 28.5 40

84. Asif Furlow
26.8 33.2 39.9

85. Hussain Furlow
27.9 30.5 41.2

86. Dheeraj Furlow
30.4 38 45.6

87. Shivakumar Furlow
35.2 40.3 45.8

88. Krishna Furlow
20.2 27.6 35.6

89. Sanjay Furlow
25.7 31.5 37.2

90. Govind Furlow
31 38.4 43.2

91. Vinutha Sommerlad
17.5 21.6 26.6

92. Lakshmi Sommerlad
25.7 30.1 39.5

93. Ishwari Sommerlad
26.8 30.6 38.5

94. Aliza Sommerlad
28.9 34.3 40.4

95. Sharadi Sommerlad
17.8 21.9 30.2

96. Khajabanni Sommerlad
21.9 25.8 32.6

195



97. Agratha Sommerlad
26.5 30.1 40.5

98. Madhuri Sommerlad
17.8 21.4 32.7

99. Maheshwari Sommerlad
18.4 21.6 30.1

100. Divya Sommerlad
17.3 21.9 28.4

101. Manasvi Sommerlad
18.9 21.3 30.2

102. Dhaneshwari Sommerlad
23.4 27.4 36.4

103. Harshitha Sommerlad
22.7 25.6 39.5

104. Fathima Sommerlad
28 32.1 40.6

105. Alam Sommerlad
18.9 21.6 35.7

106. Raviraj Sommerlad
19.6 23.1 34.5

107. Preetham Sommerlad
27.4 32.4 42.5

108. Adithya Sommerlad
25.6 33 41.4

109. Pranavgouda Sommerlad
28.9 36.6 45.6

110. Arun Sommerlad
29.4 38.9 47.2

111. Mohan Sommerlad
30.7 41.1 48.4

112. Prashanth Sommerlad
27.4 37.5 43.5

113. Mustaq Sommerlad
28.9 39.6 46.3

114. Aprameya Sommerlad
29.5 40.1 44.3

115. Vishwajith Sommerlad
30.2 42 46.3

116. Sunil Sommerlad
17.8 21.6 26.2

117. Raju Sommerlad
30.8 38.4 42.1

118. Ravi Sommerlad
29.6 36.3 42.5

119. Mohammed Sommerlad
32.1 42 46.3

120. Prajwal Sommerlad
32.4 43.5 46.8
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3. Specific data

Sl.

No. Name

PREOP

anthropometric

intercanine

distance (mm)

PREOP

anthropometric

intertuberosity

distance (mm)

PREOP

anthropometric

sagittal arch length

(mm)

1. Preethi
18 22.8 26.8

2. Pallavi
18.4 23.3 28.3

3. Manisha
18.8 24.4 28.4

4. Ankitha
15.5 22.3 25.5

5. Jeevika
17.5 25.6 28.1

6.

Shankaramm

a
18.9 30 31

7. Pushpavathi
17.4 25.3 27.6

8. Jeethu
19 24.8 26.4

9. Swathi
23.5 31.4 29.9

10. Madiya
16.5 20 23.4

11. Vidyashree
22.8 32.1 27.5

12. Navya
20.7 24.1 27.4

13. Riddhi
19.9 23.3 25.4

14. Umme
26 32.2 34.2

15. Syeda
23.3 26.5 30

16. Kavyapriya
28.8 34.5 36.7

17. Hiteshgowda
18.4 22.3 25.9

18. Mahesh
20.3 24.1 26.2

19. Muralidhar
16.7 20.5 26.2
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20. Harish
25.4 30 29.6

21. Basappa
21.6 26.3 27

22. Suresh
18.2 24.8 29.8

23. Vinay
22.1 27.3 27.3

24. Veeresh
21.8 25.6 26.1

25. Pavan
21.3 27 28.4

26. Manjunath
17.9 21.6 24

27. Manjunath K
18.6 25 25.2

28. Shivam
23.7 29.2 29.3

29. Basavaraj
22.4 26.4 28.5

30. Purushottham
17.2 22.4 25.8

31. Rehana
18.3 24.5 26.7

32. Aarthi
18.1 25.2 29.9

33. Anya
17.6 28.5 34.5

34. Nasera
17.5 22.1 27.7

35. Shwetha
18.7 21.6 26.3

36. Deepthi
20.2 25.3 30.1

37. Safina
17.2 20.6 26.3

38. Zoya
21.1 26.4 30

39. Noor
20 25.4 31.1

40. Gauthami
18.2 23.4 28.6

41. Nisha
19.4 22.5 29.2

42. Faiza
17 21 28.5

43. Riya
19 22.1 30.1

44. Sapna
23.8 26.3 34.5
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45. Prerna
20.7 25.2 32.5

46. Anisha
18.2 21.8 30.6

47. Siya
18.2 22.1 30.2

48. Sanvi
21.3 25.7 32

49. Anwar
18.7 24.2 31

50. Prithviraj
20.3 25.6 34.3

51. Samarth
19.3 22 30.3

52. Shankar
18.4 22.6 31.1

53. Maaz
22.4 27.5 34.6

54. Ganesh
24.6 29.5 35.7

55. Dharmesh
27.4 31.5 38.8

56. Jambanna
20.1 24.9 32.2

57. Husaen
23.3 28.7 37.4

58. Hanuma
27.7 30.9 39.5

59. Supreeth
27 30.6 42.1

60. Nutanswamy
27.9 31 41.6

61. Haripriya
24.4 28.2 33

62. Ananya
19.5 22.4 25.7

63. Zaira
24.7 27 31.8

64. Vaishnavi
21.2 24.2 30.5

65. Tara
19.8 23.9 31.7

66. Kavitha
23.7 26.7 34.3

67. Aaradhya
25.3 28.5 35.6

68. Tanushri
24.3 29.1 38.3

69. Annu
26.5 30.4 40.3
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70. Nandana
34.3 38.4 45.7

71. Revathi
18.5 24.6 32

72. Srilaxmi
19 25.6 38.6

73. Aruna
19.4 27.8 32.2

74. Bhargavi
26.7 31.2 36.7

75. Anaiza
25.4 32.4 38.5

76. Chandini
30 37.2 42.4

77. Shreedevi
26.2 34.2 40

78. Taruni
19.6 24.5 30.3

79. Hansika
20.1 27.7 34.3

80. Toufiq
25.4 30.6 38.2

81. Yashvant
19.7 24.9 30.3

82. Shreyank
26.6 31.4 38.9

83. Ravikumar
20.7 28.5 39.9

84. Asif
26.9 33.2 39.9

85. Hussain
28 30.4 41.2

86. Dheeraj
30.4 38 45.6

87. Shivakumar
35.2 40.4 45.8

88. Krishna
20.1 27.6 35.6

89. Sanjay
25.7 31.4 37.1

90. Govind
30.9 38.4 43.1

91. Vinutha
17.3 21.7 26.7

92. Lakshmi
25.7 30.1 39.5

93. Ishwari
26.8 30.6 38.5

94. Aliza
29 34.3 40.5
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95. Sharadi
17.8 21.9 30.2

96. Khajabanni
21.9 25.8 32.6

97. Agratha
26.5 30 40.6

98. Madhuri
17.7 21.4 32.7

99. Maheshwari
18.4 21.6 30.1

100. Divya
17.3 21.9 28.4

101. Manasvi
19 21.5 30.2

102. Dhaneshwari
23.4 27.4 36.3

103. Harshitha
22.7 25.6 39.5

104. Fathima
28.1 32.1 40.6

105. Alam
18.9 21.7 35.7

106. Raviraj
19.6 23.1 34.4

107. Preetham
27.4 32.4 42.5

108. Adithya
25.9 33 41.4

109. Pranavgouda
28.9 36.7 45.5

110. Arun
29.4 38.9 47.2

111. Mohan
30.7 41 48.4

112. Prashanth
27.4 37.5 43.6

113. Mustaq
28.9 39.6 46.3

114. Aprameya
29.5 40 44.3

115. Vishwajith
30.2 42 46.3

116. Sunil
17.7 21.7 26.2

117. Raju
30.8 38.4 42

118. Ravi
29.7 36.2 42.5

119. Mohammed
32.1 42 46.4
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120. Prajwal
32.3 43.5 46.8

4. Specific data

Sl.

No. Name

POSTOP cast

intercanine

distance (mm)

POSTOP cast

intertuberosity

distance (mm)

POSTOP cast

sagittal arch length

(mm)

1. Preethi
22.5 27.8 40.1

2. Pallavi
23.3 28.9 36.7

3. Manisha
21.8 29 38.2

4. Ankitha
25.9 33 25.6

5. Jeevika
23.9 28.4 29

6.

Shankaramm

a
24.9 30.6 38.2

7. Pushpavathi
25.6 31 34.5

8. Jeethu
26.3 32 36.7

9. Swathi
28.8 35 38

10. Madiya
21.2 26 39.2

11. Vidyashree
26.7 37 36.7

12. Navya
25.2 28.5 38.9

13. Riddhi
27.9 27.9 39.1

14. Umme
32 37 40.3

15. Syeda
29 31.6 41.3

16. Kavyapriya
34.2 40.2 45.3

17. Hiteshgowda
25.2 28.3 39.3
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18. Mahesh
25.8 30.1 42.3

19. Muralidhar
21 25 41.3

20. Harish
30 35.2 44.6

21. Basappa
29.5 30.3 43.8

22. Suresh
25.6 31.9 39.4

23. Vinay
28.6 35.2 41.4

24. Veeresh
26.7 35 43

25. Pavan
29 36 39.2

26. Manjunath
28 28.3 41

27. Manjunath K
27.3 30 37.3

28. Shivam
29.2 37.3 38.7

29. Basavaraj
32 35.2 42.3

30. Purushottham
28 29.5 43.9

31. Rehana
22.3 29.5 38.7

32. Aarthi
23.5 30.2 39.1

33. Anya
24.5 29.1 40.5

34. Nasera
24.7 28 36.7

35. Shwetha
25.8 30.6 36.4

36. Deepthi
26.1 31.3 37.1

37. Safina
23.5 27.6 38.3

38. Zoya
26.7 30.9 40.9

39. Noor
25.2 31.3 40.1

40. Gauthami
24.5 29.5 39.1

41. Nisha
23.8 27.5 41.5

42. Faiza
22.3 26 42
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43. Riya
25.8 29.5 38.3

44. Sapna
27.8 32.5 42.3

45. Prerna
28.5 30.4 39.3

46. Anisha
23.6 26.7 40.7

47. Siya
22.4 27.4 39.5

48. Sanvi
25.6 30.4 40.2

49. Anwar
25.5 29.3 39.5

50. Prithviraj
24.5 30.1 43.6

51. Samarth
23.6 28.3 38.5

52. Shankar
22.4 26.7 42.3

53. Maaz
26.2 32.5 40.7

54. Ganesh
27.5 33.3 43.5

55. Dharmesh
30 36.2 44.6

56. Jambanna
24.1 28.9 38.5

57. Husaen
27.3 32.6 45.6

58. Hanuma
31.1 36.1 46.1

59. Supreeth
32.2 35.7 47.8

60. Nutanswamy
31 36.1 45.4

61. Haripriya
28.5 32.5 39.7

62. Ananya
24.3 26.4 40.2

63. Zaira
29.6 32 39.3

64. Vaishnavi
28.2 28.2 40.7

65. Tara
26.4 27.8 38.6

66. Kavitha
29.4 32.3 40.2

67. Aaradhya
30.2 32.9 43.7
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68. Tanushri
28.9 35.7 47.4

69. Annu
33.9 36.4 46.9

70. Nandana
39.3 43.4 49.7

71. Revathi
23.2 29.1 37.2

72. Srilaxmi
22.8 30.1 40.7

73. Aruna
22.9 32.1 36.7

74. Bhargavi
30.3 36.4 41.6

75. Anaiza
29.9 39.2 43.5

76. Chandini
36.4 43.6 46.4

77. Shreedevi
31.7 39.1 47.2

78. Taruni
23.6 29.4 36.7

79. Hansika
25.4 33.5 41.4

80. Toufiq
30.5 35.6 42.7

81. Yashvant
24.6 30.8 37.6

82. Shreyank
31.2 38.7 43.8

83. Ravikumar
27.5 32.2 46.7

84. Asif
30.2 36.3 43.6

85. Hussain
31.2 34.8 46.8

86. Dheeraj
34.9 44.5 48.3

87. Shivakumar
40.2 48.3 49.8

88. Krishna
25.3 35.7 43.6

89. Sanjay
29 36.3 42.6

90. Govind
35.6 45.6 46.9

91. Vinutha
21.5 26.7 39.7

92. Lakshmi
30.6 35.5 42.6
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93. Ishwari
32.9 35.8 45.6

94. Aliza
33.4 39.2 40.4

95. Sharadi
21.9 25 41.3

96. Khajabanni
25.8 30.1 39.8

97. Agratha
31.4 34.3 44.5

98. Madhuri
22.9 25.6 37.5

99. Maheshwari
23.7 27.4 38.4

100. Divya
22.8 26.8 34.5

101. Manasvi
18.9 28.7 35.7

102. Dhaneshwari
27.7 30.5 41.4

103. Harshitha
26.8 29.6 45.6

104. Fathima
31.6 37.1 46.7

105. Alam
22.3 28.9 42.1

106. Raviraj
22.6 29.6 40.2

107. Preetham
30.5 35.8 45.6

108. Adithya
28.9 36.3 46.7

109. Pranavgouda
32.2 40.2 49.6
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110. Arun
32.5 41.6 49.8

111. Mohan
34.5 44.6 51.2

112. Prashanth
33.8 40.3 46.2

113. Mustaq
34.1 42.3 48.7

114. Aprameya
34.3 44.4 48.6

115. Vishwajith
35.1 45.6 48.1

116. Sunil
21.7 30.7 32.1

117. Raju
34.8 43.3 46.4

118. Ravi
32.2 40.7 47.3

119. Mohammed
36.1 45.6 48.9

120. Prajwal
36.7 47.8 49.6
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5. Specific data

Sl.

No. Name

POSTOP

anthropometric

intercanine

distance (mm)

POSTOP

anthropometric

intertuberosity

distance (mm)

POSTOP

anthropometric

sagittal arch length

(mm)

1. Preethi
22.6 27.8 40

2. Pallavi
23.3 28.8 36.7

3. Manisha
21.7 29 38.3

4. Ankitha
26 33 25.6

5. Jeevika
23.9 28.5 29

6. Shankaramma
24.9 30.7 38.1

7. Pushpavathi
25.6 31 34.5

8. Jeethu
26.7 32 36.6

9. Swathi
28.6 34.9 38

10. Madiya
21 26 39.1

11. Vidyashree
26.5 37 36.7

12. Navya
25 28.6 39

13. Riddhi
28 27.9 39

14. Umme
31.8 36.9 40.3

15. Syeda
28.2 31.6 41.2

16. Kavyapriya
33.8 40.1 45.3

17. Hiteshgowda
25.2 28.3 39.6

18. Mahesh
25.7 30 42.3
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19. Muralidhar
20.8 25.2 41.3

20. Harish
30 35.2 44.7

21. Basappa
29.5 30.2 43.8

22. Suresh
25.7 31.9 39.5

23. Vinay
28.6 35.1 41.4

24. Veeresh
26.7 35 43.2

25. Pavan
28.9 35.9 39.2

26. Manjunath
28 28.3 41.1

27. Manjunath K
27.2 30 37.3

28. Shivam
29.2 37.4 38.8

29. Basavaraj
31.8 35.1 42.1

30. Purushottham
28 29.6 44

31. Rehana
22.3 29.5 38.7

32. Aarthi
23.4 30.2 39.1

33. Anya
24.5 29.1 40.5

34. Nasera
24.6 28 36.7

35. Shwetha
25.8 30.6 36.4

36. Deepthi
26.1 31.3 37.1

37. Safina
23.5 27.6 38.3

38. Zoya
26.5 30.9 40.9

39. Noor
25.2 31.3 40.1

40. Gauthami
24.5 29.5 39.1

41. Nisha
23.8 27.2 41.2

42. Faiza
22.3 26 41.9

43. Riya
25.7 29.5 38.3
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44. Sapna
27.8 32.4 42.3

45. Prerna
28.5 30.4 39.3

46. Anisha
23.5 26.7 40.6

47. Siya
22.4 27.4 39.5

48. Sanvi
25.6 30.4 40.2

49. Anwar
25.5 29.3 39.5

50. Prithviraj
24.5 30 43.6

51. Samarth
23.5 28.3 38.4

52. Shankar
22.4 26.7 42.3

53. Maaz
26.2 32.4 40.6

54. Ganesh
27.5 33.3 43.5

55. Dharmesh
30.1 36.2 44.6

56. Jambanna
24.1 29 38.5

57. Husaen
27.3 32.6 45.7

58. Hanuma
31.1 36.1 46.2

59. Supreeth
32.1 35.7 47.8

60. Nutanswamy
31 36.2 45.4

61. Haripriya
28.4 32.4 39.5

62. Ananya
24.3 26.4 40.2

63. Zaira
29.6 31.9 39.3

64. Vaishnavi
28.2 28.2 40.5

65. Tara
26.3 27.8 38.6

66. Kavitha
29.4 32.3 40.2

67. Aaradhya
30.1 32.9 43.7

68. Tanushri
28.9 35.7 47.5
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69. Annu
33.9 36.3 46.9

70. Nandana
39.3 43.4 49.7

71. Revathi
23.1 29 37.2

72. Srilaxmi
22.8 30.1 40.4

73. Aruna
22.9 32 36.7

74. Bhargavi
30.3 36.4 41.6

75. Anaiza
38.7 39.2 43.3

76. Chandini
36.4 43.4 46.4

77. Shreedevi
31.7 39.1 47.2

78. Taruni
23.6 29.4 36.8

79. Hansika
25.4 33.5 41.4

80. Toufiq
30.4 35.6 42.7

81. Yashvant
24.6 30.7 37.6

82. Shreyank
31.2 38.7 43.7

83. Ravikumar
27.5 32.2 46.7

84. Asif
30.1 36.3 43.6

85. Hussain
31.2 34.6 46.8

86. Dheeraj
34.9 44.5 48.4

87. Shivakumar
40.2 48.3 49.8

88. Krishna
25.3 35.7 43.6

89. Sanjay
29.1 36.4 42.6

90. Govind
35.6 45.6 47

91. Vinutha
21.5 26.7 39.7

92. Lakshmi
30.5 35.5 42.6

93. Ishwari
32.9 35.8 45.6
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94. Aliza
33.2 39.4 40.4

95. Sharadi
21.9 25 41.3

96. Khajabanni
25.8 30.1 39.9

97. Agratha
31.4 34.3 44.5

98. Madhuri
23 25.7 37.5

99. Maheshwari
23.4 27.4 38.4

100. Divya
22.8 26.9 34.4

101. Manasvi
18.9 28.6 35.5

102. Dhaneshwari
27.6 30.5 41.4

103. Harshitha
26.8 29.6 45.6

104. Fathima
31.6 37 46.7

105. Alam
22.2 28.9 42

106. Raviraj
22.6 29.6 40.2

107. Preetham
30.5 35.8 45.6

108. Adithya
28.9 36.3 46.6

109. Pranavgouda
32.2 40 49.6

Arun
32.5 41.6 49.8
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110.

111. Mohan
34.3 44.6 51.3

112. Prashanth
33.8 40.3 46.2

113. Mustaq
34.1 42.5 48.7

114. Aprameya
34.3 44.4 48.6

115. Vishwajith
35 45.6 48

116. Sunil
21.7 30.7 32.1

117. Raju
34.8 43.4 46.4

118. Ravi
32.2 40.7 47.4

119. Mohammed
36.2 45.6 48.9

120. Prajwal
36.7 47.8 49.6
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6. Specific data

Sl.

No. Name Dehiscence at 1 week Dehiscence at 1 month

1. Preethi
No No

2. Pallavi
No No

3. Manisha
No No

4. Ankitha
No No

5. Jeevika
No No

6. Shankaramma
No No

7. Pushpavathi
No No

8. Jeethu
No No

9. Swathi
No No

10. Madiya
No No

11. Vidyashree
No No

12. Navya
No No

13. Riddhi
No No

14. Umme
No No

15. Syeda
No No

16. Kavyapriya
No No

17. Hiteshgowda
No No

18. Mahesh
No No
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19. Muralidhar
No No

20. Harish
No No

21. Basappa
No No

22. Suresh
No No

23. Vinay
No No

24. Veeresh
No No

25. Pavan
No No

26. Manjunath
No No

27. Manjunath K
No No

28. Shivam
No No

29. Basavaraj
No No

30. Purushottham
No No

31. Rehana
No No

32. Aarthi
No No

33. Anya
No No

34. Nasera
No No

35. Shwetha
No No

36. Deepthi
No No

37. Safina
No No

38. Zoya
No No

39. Noor
No No

40. Gauthami
No No

41. Nisha
No No

42. Faiza
No No

43. Riya
No No
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44. Sapna
No No

45. Prerna
No No

46. Anisha
No No

47. Siya
No No

48. Sanvi
No No

49. Anwar
No No

50. Prithviraj
No No

51. Samarth
No No

52. Shankar
No No

53. Maaz
No No

54. Ganesh
No No

55. Dharmesh
No No

56. Jambanna
No No

57. Husaen
No No

58. Hanuma
No No

59. Supreeth
No No

60. Nutanswamy
No No

61. Haripriya
No No

62. Ananya
No No

63. Zaira
No No

64. Vaishnavi
No No

65. Tara
No No

66. Kavitha
No No

67. Aaradhya
No No

68. Tanushri
No No
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69. Annu
No No

70. Nandana
No No

71. Revathi
No No

72. Srilaxmi
No No

73. Aruna
No No

74. Bhargavi
No No

75. Anaiza
No No

76. Chandini
No No

77. Shreedevi
No No

78. Taruni
No No

79. Hansika
No No

80. Toufiq
No No

81. Yashvant
No No

82. Shreyank
No No

83. Ravikumar
No No

84. Asif
No No

85. Hussain
No No

86. Dheeraj
No No

87. Shivakumar
No No

88. Krishna
No No

89. Sanjay
No No

90. Govind
No No

91. Vinutha
No No

92. Lakshmi
No No

93. Ishwari
No No
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94. Aliza
No No

95. Sharadi
No No

96. Khajabanni
No No

97. Agratha
No No

98. Madhuri
No No

99. Maheshwari
No No

100. Divya
No No

101. Manasvi
No No

102. Dhaneshwari
No No

103. Harshitha
No No

104. Fathima
No No

105. Alam
No No

106. Raviraj
No No

107. Preetham
No No

108. Adithya
No No

109. Pranavgouda
No No

Arun
No No
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110.

111. Mohan
No No

112. Prashanth
No No

113. Mustaq
No No

114. Aprameya
No No

115. Vishwajith
No No

116. Sunil
No No

117. Raju
No No

118. Ravi
No No

119. Mohammed
No No

120. Prajwal
No No
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7. Specific data

Sl.

No. Name Oronasal fistula

Classification of

Oronasal fistula Size of Oronasal fistula

1. Preethi
No No No

2. Pallavi
No No No

3. Manisha
No No No

4. Ankitha
No No No

5. Jeevika
Yes Type IV 1 x 1 cm

6. Shankaramma
No No No

7. Pushpavathi
No No No

8. Jeethu
No No No

9. Swathi
No No No

10. Madiya
No No No

11. Vidyashree
No No No

12. Navya
Yes Type V 1 x 2 cm

13. Riddhi
No No No

14. Umme
No No No

15. Syeda
No No No

16. Kavyapriya
Yes Type IV 2 x 3 cm

17. Hiteshgowda
No No No

18. Mahesh
No No No
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19. Muralidhar
No No No

20. Harish
Yes Type III 2 x 2 cm

21. Basappa
No No No

22. Suresh
No No No

23. Vinay
No No No

24. Veeresh
Yes Type IV 1 x 1 cm

25. Pavan
No No No

26. Manjunath
No No No

27. Manjunath K
No No No

28. Shivam
No No No

29. Basavaraj
Yes Type V 1 x 1 cm

30. Purushottham
Yes Type III 2 x 1 cm

31. Rehana
No No No

32. Aarthi
No No No

33. Anya
No No No

34. Nasera
No No No

35. Shwetha
No No No

36. Deepthi
No No No

37. Safina
Yes Type IV 1 x 1 cm

38. Zoya
No No No

39. Noor
No No No

40. Gauthami
No No No

41. Nisha
No No No

42. Faiza
No No No

43. Riya
No No No
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44. Sapna
Yes Type II 1 x 1 cm

45. Prerna
Yes Type III 2 x 1 cm

46. Anisha
No No No

47. Siya
No No No

48. Sanvi
No No No

49. Anwar
Yes Type II 1 x 1 cm

50. Prithviraj
No No No

51. Samarth
No No No

52. Shankar
No No No

53. Maaz
No No No

54. Ganesh
Yes Type IV 2 x 2 cm

55. Dharmesh
No No No

56. Jambanna
No No No

57. Husaen
Yes Type III 1 x 2 cm

58. Hanuma
No No No

59. Supreeth
No No No

60. Nutanswamy
No No No

61. Haripriya
No No No

62. Ananya
No No No

63. Zaira
No No No

64. Vaishnavi
No No No

65. Tara
No No No

66. Kavitha
No No No

67. Aaradhya
No No No

68. Tanushri
No No No
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69. Annu
No No No

70. Nandana
No No No

71. Revathi
No Type II 1x2 cm

72. Srilaxmi
Yes No No

73. Aruna
No No No

74. Bhargavi
No No No

75. Anaiza
No No No

76. Chandini
Yes Type III 2 x 3 cm

77. Shreedevi
No No No

78. Taruni
No No No

79. Hansika
No No No

80. Toufiq
Yes Type IV 2 x 2 cm

81. Yashvant
No No No

82. Shreyank
No No No

83. Ravikumar
No No No

84. Asif
Yes Type III 1 x 1 cm

85. Hussain
No No No

86. Dheeraj
No No No

87. Shivakumar
No No No

88. Krishna
No No No

89. Sanjay
Yes Type 1V 1 x 1 cm

90. Govind
Yes Type III 2 x 1 cm

91. Vinutha
No No No

92. Lakshmi
No No No

93. Ishwari
No No No
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94. Aliza
No No No

95. Sharadi
No No No

96. Khajabanni
No No No

97. Agratha
No No No

98. Madhuri
No No No

99. Maheshwari
No No No

100. Divya
No No No

101. Manasvi
No No No

102. Dhaneshwari
Yes No No

103. Harshitha
No No No

104. Fathima
No No No

105. Alam
No No No

106. Raviraj
Yes No No

107. Preetham
No No No

108. Adithya
No No No

109. Pranavgouda
No No No

Arun
Yes Type I 2 x 2 cm
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110.

111. Mohan
No No No

112. Prashanth
No No No

113. Mustaq
No No No

114. Aprameya
Yes Type I 1 x 1 cm

115. Vishwajith
No No No

116. Sunil
No No No

117. Raju
No No No

118. Ravi
No No No

119. Mohammed
Yes No No

120. Prajwal
Yes No No
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8. Specific data

a. Hypernasality

0- Within normal limits

1- Mild

2- Moderate

3- Severe

b. Hyponasality

0- Within normal limits / none

1- Present

c. Audible Nasal Air Emission and / or Nasal Turbulence

0- Within normal limits / none

1- Present

Sl.

No. Name Hypernasality Hyponasality

Audible Nasal Air

Emission and / or

Nasal Turbulence

1. Preethi
1 0 0

2. Pallavi
1 0 0

3. Manisha
1 0 0

4. Ankitha
1 0 0

5. Jeevika
2 0 1

6.

Shankaramm

a
0 0 0

7. Pushpavathi
1 0 0

8. Jeethu
1 0 0
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9. Swathi
0 0 0

10. Madiya
1 0 0

11. Vidyashree
0 0 0

12. Navya
3 1 1

13. Riddhi
0 0 0

14. Umme
1 0 0

15. Syeda
1 0 0

16. Kavyapriya
3 0 0

17. Hiteshgowda
2 1 1

18. Mahesh
2 0 1

19. Muralidhar
2 0 1

20. Harish
3 0 1

21. Basappa
2 0 1

22. Suresh
2 1 1

23. Vinay
1 0 0

24. Veeresh
3 0 1

25. Pavan
1 0 0

26. Manjunath
2 0 1

27. Manjunath K
0 0 0

28. Shivam
0 0 0

29. Basavaraj
3 0 1

30. Purushottham
3 1 1

31. Rehana
1 0 1

32. Aarthi
1 0 0

33. Anya
1 0 0
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34. Nasera
1 0 0

35. Shwetha
2 0 1

36. Deepthi
0 0 0

37. Safina
3 1 1

38. Zoya
2 0 0

39. Noor
0 0 0

40. Gauthami
1 0 0

41. Nisha
0 1 0

42. Faiza
3 1 1

43. Riya
0 0 0

44. Sapna
3 0 0

45. Prerna
3 0 0

46. Anisha
1 0 0

47. Siya
1 1 1

48. Sanvi
1 0 1

49. Anwar
2 0 1

50. Prithviraj
1 0 1

51. Samarth
1 0 1

52. Shankar
1 0 1

53. Maaz
1 0 1

54. Ganesh
3 1 1

55. Dharmesh
1 0 0

56. Jambanna
1 0 1

57. Husaen
3 0 1

58. Hanuma
0 0 0
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59. Supreeth
2 0 1

60. Nutanswamy
2 0 1

61. Haripriya
1 0 0

62. Ananya
1 0 0

63. Zaira
1 0 0

64. Vaishnavi
1 0 0

65. Tara
2 0 1

66. Kavitha
0 0 0

67. Aaradhya
1 0 0

68. Tanushri
1 0 0

69. Annu
0 0 0

70. Nandana
1 0 0

71. Revathi
0 0 0

72. Srilaxmi
3 1 1

73. Aruna
0 0 0

74. Bhargavi
1 0 0

75. Anaiza
1 0 0

76. Chandini
3 0 0

77. Shreedevi
2 1 1

78. Taruni
2 0 1

79. Hansika
2 0 1

80. Toufiq
3 0 1

81. Yashvant
2 0 1

82. Shreyank
2 1 1

83. Ravikumar
1 0 0
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84. Asif
3 0 1

85. Hussain
1 0 0

86. Dheeraj
2 0 1

87. Shivakumar
0 0 0

88. Krishna
0 0 0

89. Sanjay
3 0 1

90. Govind
3 1 1

91. Vinutha
1 0 0

92. Lakshmi
1 0 0

93. Ishwari
1 0 0

94. Aliza
1 0 0

95. Sharadi
2 0 1

96. Khajabanni
0 0 0

97. Agratha
1 0 0

98. Madhuri
1 0 0

99. Maheshwari
0 0 0

100. Divya
1 0 0

101. Manasvi
0 0 0

102. Dhaneshwari
3 1 1

103. Harshitha
0 0 0

104. Fathima
1 0 0
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105. Alam
1 0 0

106. Raviraj
3 0 0

107. Preetham
2 1 1

108. Adithya
2 0 1

109. Pranavgouda
2 0 1

110. Arun
3 0 1

111. Mohan
2 0 1

112. Prashanth
2 1 1

113. Mustaq
1 0 0

114. Aprameya
3 0 1

115. Vishwajith
1 0 0

116. Sunil
2 0 1

117. Raju
0 0 0

118. Ravi
0 0 0

Mohammed
3 0 1
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119.

120. Prajwal
3 1 1

9. Specific data

a. Consonant production errors

0- Within normal limits

1- Mild

2- Moderate

3- Severe

b. Speech understability

0- Within normal limits / none

1- Present

Sl.

No. Name

Consonant

production errors Dehiscence at 1 month

1. Preethi
1 1

2. Pallavi
1 1

3. Manisha
1 1
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4. Ankitha
1 1

5. Jeevika
1 2

6. Shankaramma
1 1

7. Pushpavathi
1 1

8. Jeethu
1 1

9. Swathi
0 0

10. Madiya
1 1

11. Vidyashree
1 1

12. Navya
1 3

13. Riddhi
1 1

14. Umme
1 1

15. Syeda
1 1

16. Kavyapriya
1 3

17. Hiteshgowda
1 2

18. Mahesh
1 2

19. Muralidhar
1 2

20. Harish
1 3

21. Basappa
1 2

22. Suresh
1 2

23. Vinay
1 1

24. Veeresh
1 3

25. Pavan
1 1

26. Manjunath
1 2

27. Manjunath K
0 0

28. Shivam
0 0
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29. Basavaraj
1 3

30. Purushottham
1 3

31. Rehana
1 1

32. Aarthi
1 1

33. Anya
1 1

34. Nasera
1 1

35. Shwetha
1 2

36. Deepthi
1 1

37. Safina
1 1

38. Zoya
1 1

39. Noor
0 0

40. Gauthami
1 1

41. Nisha
1 1

42. Faiza
1 3

43. Riya
1 1

44. Sapna
1 1

45. Prerna
1 1

46. Anisha
1 1

47. Siya
1 1

48. Sanvi
1 1

49. Anwar
1 2

50. Prithviraj
1 1

51. Samarth
1 2

52. Shankar
1 1

53. Maaz
1 1

234



54. Ganesh
1 2

55. Dharmesh
1 1

56. Jambanna
1 1

57. Husaen
0 0

58. Hanuma
0 0

59. Supreeth
1 2

60. Nutanswamy
1 3

61. Haripriya
1 1

62. Ananya
1 1

63. Zaira
1 1

64. Vaishnavi
1 1

65. Tara
1 2

66. Kavitha
1 1

67. Aaradhya
1 1

68. Tanushri
1 1

69. Annu
0 0

70. Nandana
1 1

71. Revathi
1 1

72. Srilaxmi
1 3

73. Aruna
1 1

74. Bhargavi
1 1

75. Anaiza
1 1

76. Chandini
1 3

77. Shreedevi
1 2

78. Taruni
1 2
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79. Hansika
1 2

80. Toufiq
1 3

81. Yashvant
1 2

82. Shreyank
1 2

83. Ravikumar
1 1

84. Asif
1 3

85. Hussain
1 1

86. Dheeraj
1 2

87. Shivakumar
0 0

88. Krishna
0 0

89. Sanjay
1 3

90. Govind
1 3

91. Vinutha
1 1

92. Lakshmi
1 1

93. Ishwari
1 1

94. Aliza
1 1

95. Sharadi
1 1

96. Khajabanni
1 1

97. Agratha
1 1

98. Madhuri
1 1

99. Maheshwari
0 1

100. Divya
1 0

101. Manasvi
1 1

102. Dhaneshwari
1 1

103. Harshitha
1 1
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104. Fathima
1 1

105. Alam
1 1

106. Raviraj
1 1

107. Preetham
1 1

108. Adithya
1 1

109. Pranavgouda
1 1

110. Arun
1 0

111. Mohan
1 1

112. Prashanth
1 1

113. Mustaq
1 1

114. Aprameya
1 1

115. Vishwajith
1 1

116. Sunil
1 1

117. Raju
0 1

118. Ravi
0 1

119. Mohammed
1 1

120. Prajwal
1 0
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Patient registration number -

Title of thesis - A comparison and evaluation of the outcomes of different palatoplasty techniques in

cleft palate patients.

Name of author with email - Dr Apurva, drapurva2508@gmail.com

To be signed by the patient

I hereby give my consent for image(s) and clinical information related to my ward to be included in the

author’s thesis.

Once signed, I cannot revoke my consent. Name of patient:

Date of birth (DD / MM / YY):

Signature of the patient’s guardian:

Address:

Date:
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Figure 1. Age at the time of surgery - Less than 3 years
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Figure 1.1: 1 years 7 months

Figure 1.2: 2 years
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Figure 1.3: 2 years 6 months

Figure 1.4: 3 years
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Figure 2. Age at the time of assessment - 8-11 years

Figure 2.1: 8 years 4 months

Figure 2.2: 9 years 6 months
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Figure 2.3: 10 years 2 months

Figure 2.4: 11 years
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Figure 3: Type of cleft

Figure 3.1: Veau classification system to categorize cleft palates (1931)

● Based on the degree of disruption to primary and secondary palates

● Class I: partial cleft of secondary palate (affecting only soft palate)

● Class II: complete cleft of secondary palate (hard and soft palates)

● Class III: complete cleft involving both lip and palate (on one side)

● Class IV: complete cleft involving both lip and palate (on both sides)
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Figure 3.2: Class I: partial cleft of secondary palate (affecting only soft palate)

Figure 3.3: Class II: complete cleft of secondary palate (hard and soft palates)
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Figure 3.4: Class III: complete cleft involving both lip and palate (on one side)

Figure 3.5: Class IV: complete cleft involving both lip and palate (on both sides)

247



Figure 4.1: Presence of oronasal fistula

Figure 4.2: Absence of oronasal fistula
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Figure 4.3: Pittsburgh Fistula Classification System

Figure 4.4: Type I - Uvular
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Figure 4.5: Type II - Soft palate

Figure 4.6: Type III - Junction soft / hard palate
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Figure 4.7: Type IV - Hard palate

Figure 4.8: Type V - Junction primary / secondary palate
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Figure 5.1: Anatomic landmarks and linear measurements:

1. Intercanine distance (C - C’) = Measure of the distance between the eruption points of the

primary canine teeth on the alveolar ridge.

2. Intertuberosity distance (T - T’) = Measurement of the space between two points at the back

of the dental arch where the alveolar ridge crest meets the tuberosity contour.

3. Anterior length of dental arch (I-CC’) = Measured by line drawn from the interincisal point to

the intercanine distance.

4. Total length of palate (I-TT’) = Calculated by a line drawn from the interincisal point to the

intertuberosity distance.
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Figure 5.2: Measuring cast intercanine distance

Figure 5.3: Measuring cast intertuberosity distance
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Figure 5.4: Measuring cast sagittal arch length

Figure 6.1: Anthropometric measurements of maxillary arch done under general anesthesia

intraoperatively
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Figure 6.2: Anthropometric measurements of intercanine distance done under general anesthesia

intraoperatively

Figure 6.3: Anthropometric measurements of intertuberosity distance done under general

anesthesia intraoperatively
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Figure 6.4: Anthropometric measurements of sagittal arch length done under general anesthesia

intraoperatively
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Figure 7: Henningsson Universal Parameter Ratings for Reporting Speech Outcomes in Cleft

Palate

Figure 8: Bardach palatoplasty
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Figure 9: von Langenbeck palatoplasty
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Figure 10: Furlow palatoplasty

Figure 11: Sommerlad palatoplasty

LIST OF TABLES

Table 1: Comparison of four groups with mean age at time of surgery by one way

ANOVA

Variables Bardach Von

Langenbeck

Furlow Sommerlad F-value p-value

Mean SD Mean SD Mean SD Mean SD

Age at time of

surgery

1.85 0.73 1.81 0.71 1.78 0.72 1.65 0.66 0.4879 0.6913

259



Chart 1: Comparison of four groups with mean age at time of surgery

Table 2: Comparison of four groups with mean age at time of assessment by one

way ANOVA

Variables Bardach Von

Langenbeck

Furlow Sommerlad F-value p-value

Mean SD Mean SD Mean SD Mean SD

Age at time of

assessment

9.97 1.20 9.58 0.97 9.65 1.10 9.58 1.12 0.8895 0.4489
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Chart 2: Comparison of four groups with mean age at time of assessment

Table 3: Comparison of four groups with gender

Gender Bardach % Von

Langen

beck

% Furlow % Sommer

lad

% Total %

Male 14 46.67 12 40.00 11 36.67 16 53.33 53 44.17

Female 16 53.33 18 60.00 19 63.33 14 46.67 67 55.83
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Total 30 100.00 30 100.00 30 100.00 30 100.00 120 100.00

Chi-square=1.9940, p=0.5740

Chart 3: Comparison of four groups with gender

Table 4: Comparison of four groups with type of cleft palate

Type of

cleft

palate

Bardach % Von

Langen

beck

% Furlow % Sommer

lad

% Total %

Type I 2 6.67 7 23.33 10 33.33 7 23.33 26 21.67

Type II 12 40.00 9 30.00 10 33.33 4 13.33 35 29.17

Type III 7 23.33 11 36.67 7 23.33 13 43.33 38 31.67

Type IV 9 30.00 3 10.00 3 10.00 6 20.00 21 17.50
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Total 30 100.00 30 100.00 30 100.00 30 100.00 120 100.00

Chi-square=16.6050, p=0.0550

Chart 4: Comparison of four groups with type of cleft palate

Table 5: Comparison of four groups with status of Oronasal fistula

Oronasal

fistula

Bardach % Von

Langen

beck

% Furlow % Sommer

lad

% Total %

No 23 76.67 24 80.00 24 80.00 24 80.00 95 79.17

Yes 7 23.33 6 20.00 6 20.00 6 20.00 25 20.83

Total 30 100.00 30 100.00 30 100.00 30 100.00 120 100.00

Chi-square=0.1520, p=0.9850
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Chart 5: Comparison of four groups with status of Oronasal fistula

Table 6: Comparison of four groups with status of Classification of oronasal fistula

Classifica

tion of

fistula

Bardach % Von

Langen

beck

% Furlow % Sommer

lad

% Total %

No 23 76.67 24 80.00 24 80.00 28 93.33 99 82.50

Type I 0 0.00 0 0.00 0 0.00 2 6.67 2 1.67

Type II 0 0.00 2 6.67 1 3.33 0 0.00 3 2.50

Type III 2 6.67 2 6.67 3 10.00 0 0.00 7 5.83

Type IV 3 10.00 2 6.67 2 6.67 0 0.00 7 5.83
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Type V 2 6.67 0 0.00 0 0.00 0 0.00 2 1.67

Total 30 100.00 30 100.00 30 100.00 30 100.00 120 100.00

Chi-square=21.6910, p=0.1160

Chart 6: Comparison of four groups with status of classification of oronasal fistula

Table 7: Comparison of four groups with mean pre operative and post operative

cast intercanine distance (mm) scores by one way ANOVA

Time points Bardach Von

Langenbeck

Furlow Sommerlad F-value p-value

Mean SD Mean SD Mean SD Mean SD

Pre OP 20.39 3.13 20.75 3.31 24.62 4.57 25.03 5.14 10.7067 0.0001*

Post OP 26.84 3.20 25.73 2.71 29.50 4.63 29.14 5.38 5.8218 0.0010*

Difference 6.44 1.98 4.98 1.41 4.88 1.11 4.11 1.20 13.1857 0.0001*

*p<0.05
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Chart 7: Comparison of four groups with mean pre operative and post operative

cast intercanine distance (mm) scores

Table 8: Pairwise comparison of four groups with pre operative and post operative

cast intercanine distance (mm) scores by Tukeys multiple posthoc procedures

Time points Pair wise comparisons by Tukeys multiple posthoc procedures

Bardach  vs

Von

Langenbeck

Bardach vs

Furlow

Bardach vs

Sommerlad

Von

Langenbeck

vs  Furlow

Von

Langenbeck

vs Sommerlad

Furlow vs

Sommerlad

Pre OP P=0.9870 P=0.0010* p=0.0001* P=0.0020* P=0.0010* P=0.9810

Post OP P=0.7280 P=0.0640 P=0.1400 P=0.0030* P=0.0090* P=0.9860

Difference P=0.0010* p=0.0001* p=0.0001* P=0.9940 P=0.1050 P=0.1820

*p<0.05
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Table 9: Comparison of pre operative and post operative cast intercanine distance

(mm) scores in four groups by dependent t test

Groups Time points Mean SD Mean

Diff.

SD

Diff.

% of

change

t-value p-value

Bardach

 

Pre OP 20.39 3.13

Post OP 26.84 3.20 6.44 1.98 31.60 17.7864 0.0001*

Von

Langenbeck

Pre OP 20.75 3.31

Post OP 25.73 2.71 4.98 1.41 24.02 19.3771 0.0001*

Furlow

 

Pre OP 24.62 4.57

Post OP 29.50 4.63 4.88 1.11 19.83 24.0191 0.0001*
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Sommerlad

 

Pre OP 25.03 5.14

Post OP 29.14 5.38 4.11 1.20 16.44 18.7133 0.0001*

*p<0.05

Chart 8: Comparison of pre operative and post operative cast intercanine distance

(mm) scores in four groups

Table 10: Comparison of four groups with mean pre operative and post operative

cast intertuberosity distance (mm) scores by one way ANOVA

Time points Bardach Von

Langenbeck

Furlow Sommerlad F-value p-value

Mean SD Mean SD Mean SD Mean SD

Pre OP 25.90 3.68 25.30 3.25 29.98 4.84 31.11 7.73 9.4350 0.0001*

Post OP 31.71 3.80 30.47 2.88 35.30 5.58 35.67 6.99 7.8356 0.0001*

Difference 5.80 2.11 5.18 1.41 5.31 1.30 4.55 1.50 3.0620 0.0310*
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*p<0.05

Chart 9: Comparison of four groups with mean pre operative and post operative

cast intertuberosity distance (mm) scores

Table 11: Pair wise comparison of four groups with pre operative and post

operative cast intertuberosity distance (mm) scores by Tukeys multiple posthoc

procedures

Time points Pair wise comparisons by Tukeys multiple posthoc procedures

Bardach  vs

Von

Langenbeck

Bardach vs

Furlow

Bardach vs

Sommerlad

Von

Langenbeck

vs  Furlow

Von

Langenbeck

vs Sommerlad

Furlow vs

Sommerlad

Pre OP p=0.9690 p=0.0150* p=0.0010* p=0.0040* p=0.0001* p=0.8330

Post OP p=0.7820 p=0.0350* p=0.0160* p=0.0020* p=0.0010* p=0.9920

Difference p=0.4370 p=0.6420 p=0.0170* p=0.9880 p=0.4420 p=0.2660
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*p<0.05

Table 12: Comparison of preoperative and postoperative cast intertuberosity

distance (mm) scores in four groups by dependent t test

Groups Time points Mean SD Mean

Diff.

SD

Diff.

% of

change

t-value p-value

Bardach

 

Pre OP 25.90 3.68

Post OP 31.71 3.80 5.80 2.11 22.40 15.0506 0.0001*

Von

Langenbeck

Pre OP 25.30 3.25

Post OP 30.47 2.88 5.18 1.41 20.46 20.1653 0.0001*

Furlow

 

Pre OP 29.98 4.84

Post OP 35.30 5.58 5.31 1.30 17.72 22.3489 0.0001*
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Sommerlad

 

Pre OP 31.11 7.73

Post OP 35.67 6.99 4.55 1.50 14.63 16.6156 0.0001*

*p<0.05

Chart 10: Comparison of pre operative and post operative cast intertuberosity

distance (mm) scores in four groups

Table 13: Comparison of four groups with mean pre operative and post operative

cast sagittal arch length (mm) scores by one way ANOVA

Time points Bardach Von

Langenbeck

Furlow Sommerlad F-value p-value

Mean SD Mean SD Mean SD Mean SD

Pre OP 27.86 2.76 32.28 4.27 36.94 5.13 38.86 6.69 30.0744 0.0001*

Post OP 39.18 4.15 40.89 2.92 43.01 3.92 43.83 5.03 7.9829 0.0001*

Difference 11.31 4.53 8.61 2.27 6.07 2.46 4.97 2.68 24.6584 0.0001*
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*p<0.05

Chart 11: Comparison of four groups with mean pre operative and post operative

cast sagittal arch length (mm) scores

Table 14: Pair wise comparison of four groups with pre operative and post

operative cast sagittal arch length (mm) by Tukeys multiple posthoc procedures

Time points Pair wise comparisons by Tukeys multiple posthoc procedures

Bardach  vs

Von

Langenbeck

Bardach vs

Furlow

Bardach vs

Sommerlad

Von

Langenbeck

vs  Furlow

Von

Langenbeck

vs Sommerlad

Furlow vs

Sommerlad

Pre OP p=0.2660 p=0.0040* p=0.0001* p=0.0040* p=0.0020* p=0.0020*
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Post OP p=0.4330 p=0.3650 p=0.0020* p=0.3650 p=0.1900 p=0.1900

Difference p=0.8640 p=0.0060* p=0.0001* p=0.0060* p=0.0110* p=0.0110*

*p<0.05

Table 15: Comparison of pre operative and post operative cast sagittal arch length

(mm) scores in four groups by dependent t test

Groups Time

points

Mean SD Mean Diff. SD

Diff.

% of

change

t-value p-value

Bardach

 

Pre OP 27.86 2.76

Post OP 39.18 4.15 11.31 4.53 40.60 13.6717 0.0001*

Von

Langenbeck

Pre OP 32.28 4.27

Post OP 40.89 2.92 8.61 2.27 26.68 20.7426 0.0001*
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Furlow

 

Pre OP 36.94 5.13

Post OP 43.01 3.92 6.07 2.46 16.43 13.5378 0.0001*

Sommerlad

 

Pre OP 38.86 6.69

Post OP 43.83 5.03 4.97 2.68 12.78 10.1351 0.0001*

*p<0.05

Chart 12: Comparison of pre operative and post operative cast sagittal arch length

(mm) scores in four groups

Table 16: Comparison of four groups with mean pre operative and post operative

Anthropometric intercanine distance (mm) scores by one way ANOVA

Time points Bardach Von

Langenbeck

Furlow Sommerlad F-value p-value

Mean SD Mean SD Mean SD Mean SD

Pre OP 20.35 3.15 20.72 3.31 24.61 4.57 25.03 5.16 10.8117 0.0001*

Post OP 26.76 3.15 25.71 2.71 29.78 4.94 29.11 5.38 6.2730 0.0006*
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Difference 6.41 2.11 4.99 1.39 5.17 1.89 4.08 1.22 9.6624 0.0001*

*p<0.05

Chart 13: Comparison of four groups with mean pre operative and post operative

Anthropometric intercanine distance (mm) scores

Table 17: Pair wise comparison of four groups with pre operative and post

operative Anthropometric intercanine distance (mm)by Tukeys multiple posthoc

procedures

Time points Pair wise comparisons by Tukeys multiple posthoc procedures

Bardach  vs

Von

Langenbeck

Bardach vs

Furlow

Bardach vs

Sommerlad

Von

Langenbeck

vs  Furlow

Von

Langenbeck

vs Sommerlad

Furlow vs

Sommerlad

Pre OP p=0.5210 p=0.9860 p=0.0010* p=0.9860 p=0.0020* p=0.0020*
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Post OP p=0.7660 p=0.0320* p=0.1400 p=0.0020 p=0.0120* p=0.9260

Difference p=0.0080* p=0.0280* p=0.0001* p=0.9750 p=0.1620 p=0.0630

*p<0.05

Table 18: Comparison of pre operative and post operative Anthropometric

intercanine distance (mm) scores in four groups by dependent t test

Groups Time

points

Mean SD Mean Diff. SD

Diff.

% of

change

t-value p-value

Bardach

 

Pre OP 20.35 3.15

Post OP 26.76 3.15 6.41 2.11 31.49 16.6693 0.0001*

Von

Langenbeck

Pre OP 20.72 3.31

Post OP 25.71 2.71 4.99 1.39 24.08 19.6425 0.0001*
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Furlow

 

Pre OP 24.61 4.57

Post OP 29.78 4.94 5.17 1.89 21.02 14.9860 0.0001*

Sommerlad

 

Pre OP 25.03 5.16

Post OP 29.11 5.38 4.08 1.22 16.28 18.2327 0.0001*

*p<0.05

Chart 14: Comparison of pre operative and post operative Anthropometric

intercanine distance (mm) scores in four groups

Table 19: Comparison of four groups with mean pre operative and post operative

Anthropometric intertuberosity distance (mm) scores by one way ANOVA
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Time points Bardach Von

Langenbeck

Furlow Sommerlad F-value p-value

Mean SD Mean SD Mean SD Mean SD

Pre OP 25.84 3.65 25.29 3.25 29.96 4.85 31.12 7.70 9.5921 0.0001*

Post OP 31.70 3.77 30.46 2.89 35.27 5.58 35.68 6.99 7.8544 0.0001*

Difference 5.86 2.07 5.17 1.39 5.31 1.30 4.56 1.46 3.4356 0.0193*

*p<0.05

Chart 15: Comparison of four groups with mean pre operative and post operative

Anthropometric intertuberosity distance (mm) scores

Table 20: Pair wise comparison of four groups with pre operative and post

operative Anthropometric intertuberosity distance (mm) by Tukeys multiple

posthoc procedures

Time points Pair wise comparisons by Tukeys multiple posthoc procedures
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Bardach  vs

Von

Langenbeck

Bardach vs

Furlow

Bardach vs

Sommerlad

Von

Langenbeck

vs  Furlow

Von

Langenbeck

vs Sommerlad

Furlow vs

Sommerlad

Pre OP p=0.9770 p=0.0130* p=0.0010* p=0.0040* p=0.0001* p=0.8200

Post OP p=0.7790 p=0.0370* p=0.0150* p=0.0020* p=0.0010* p=0.9890

Difference p=0.3320 p=0.5270 p=0.0100* p=0.9870 p=0.4420 p=0.2640

*p<0.05

Table 21: Comparison of pre operative and post operative Anthropometric

intertuberosity distance (mm) scores in four groups by dependent t test

Groups Time

points

Mean SD Mean Diff. SD

Diff.

% of

change

t-value p-value
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Bardach

 

Pre OP 25.84 3.65

Post OP 31.70 3.77 5.86 2.07 22.69 15.4977 0.0001*

Von

Langenbeck

Pre OP 25.29 3.25

Post OP 30.46 2.89 5.17 1.39 20.44 20.3084 0.0001*

Furlow

 

Pre OP 29.96 4.85

Post OP 35.27 5.58 5.31 1.30 17.71 22.4205 0.0001*

Sommerlad

 

Pre OP 31.12 7.70

Post OP 35.68 6.99 4.56 1.46 14.64 17.0672 0.0001*

*p<0.05

Chart 16: Comparison of pre operative and post operative Anthropometric

intertuberosity distance (mm) scores in four groups

Table 22: Comparison of four groups with mean pre operative and post operative

Anthropometric sagittal arch length (mm) by one way ANOVA
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Time points Bardach Von

Langenbeck

Furlow Sommerlad F-value p-value

Mean SD Mean SD Mean SD Mean SD

Pre OP 27.86 2.77 32.25 4.28 36.92 5.11 38.86 6.69 30.1072 0.0001*

Post OP 39.19 4.16 40.88 2.93 42.99 3.94 43.82 5.05 7.8401 0.0001*

Difference 11.33 4.48 8.63 2.26 6.07 2.46 4.95 2.69 25.1886 0.0001*

*p<0.05

Chart 17: Comparison of four groups with mean pre operative and post operative

Anthropometric sagittal arch length (mm)

Table 23: Pair wise comparison of four groups with pre operative and post

operative Anthropometric sagittal arch length (mm) by Tukeys multiple posthoc

procedures

Time points Pair wise comparisons by Tukeys multiple posthoc procedures
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Bardach  vs

Von

Langenbeck

Bardach vs

Furlow

Bardach vs

Sommerlad

Von

Langenbeck

vs  Furlow

Von

Langenbeck

vs Sommerlad

Furlow vs

Sommerlad

Pre OP p=0.0040* p=0.0001* p=0.0001* p=0.0020* p=0.0001* p=0.4220

Post OP p=0.3840 p=0.0030* p=0.0001* p=0.1950 p=0.0310* p=0.8610

Difference p=0.0060* p=0.0001* p=0.0001* p=0.0100* p=0.0001* p=0.5050

*p<0.05

Table 24: Comparison of pre operative and post operative Anthropometric sagittal

arch length (mm)  scores in four groups by dependent t test

Groups Time

points

Mean SD Mean Diff. SD

Diff.

% of

change

t-value p-value
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Bardach

 

Pre OP 27.86 2.77

Post OP 39.19 4.16 11.33 4.48 40.65 13.8468 0.0001*

Von

Langenbeck

Pre OP 32.25 4.28

Post OP 40.88 2.93 8.63 2.26 26.76 20.8756 0.0001*

Furlow

 

Pre OP 36.92 5.11

Post OP 42.99 3.94 6.07 2.46 16.44 13.5386 0.0001*

Sommerlad

 

Pre OP 38.86 6.69

Post OP 43.82 5.05 4.95 2.69 12.75 10.1000 0.0001*

*p<0.05

Chart 18: Comparison of pre operative and post operative Anthropometric sagittal

arch length (mm) scores in four groups

Table 25: Comparison of four groups with Size of oronasal fistula
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Size of

oronasal

fistula

Bardach % Von

Langen

beck

% Furlow % Sommer

lad

% Total %

1mm 3 10.00 3 10.00 2 6.67 1 3.33 9 7.50

2mm 2 6.67 2 6.67 2 6.67 0 0.00 6 5.00

4mm 1 3.33 1 3.33 1 3.33 1 3.33 4 3.33

6mm 1 3.33 0 0.00 1 3.33 0 0.00 2 1.67

No 23 76.67 24 80.00 24 80.00 28 93.33 99 82.50

Total 30 100.00 30 100.00 30 100.00 30 100.00 120 100.00

Chi-square=5.8180, p=0.9250

Chart 19: Comparison of four groups with Size of oronasal fistula

Table 26: Comparison of four groups with Hypernasality of speech
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Hypernasalit

y of speech

Bardach % Von

Langen

beck

% Furlow % Somme

rlad

% Total %

Normal 6 20.00 5 16.67 6 20.00 6 20.00 23 19.17

Mild 11 36.67 14 46.67 11 36.67 11 36.67 47 39.17

Moderate 7 23.33 5 16.67 7 23.33 7 23.33 26 21.67

Severe 6 20.00 6 20.00 6 20.00 6 20.00 24 20.00

Total 30 100.00 30 100.00 30 100.00 30 100.00 120 100.00

Chi-square=1.1660, p=0.9990

Chart 20: Comparison of four groups with Hypernasality of speech
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Table 27: Pair wise comparison of four groups with Hypernasality of speech by

Mann-Whitney U test

Groups Z-value p-value

Bardach  vs Von Langenbeck 0.1331 0.8941

Bardach vs Furlow 0.0000 1.0000

Bardach vs Sommerlad 0.0000 1.0000

Von Langenbeck vs  Furlow -0.1331 0.8941

Von Langenbeck vs Sommerlad -0.1331 0.8941

Furlow vs Sommerlad 0.0000 1.0000

Table 28: Comparison of four groups with status of Hyponasality
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Hyponasa

lity

Bardach % Von

Langen

beck

% Furlow % Sommer

lad

% Total %

Absent 26 86.67 25 83.33 26 86.67 26 86.67 103 85.83

Present 4 13.33 5 16.67 4 13.33 4 13.33 17 14.17

Total 30 100.00 30 100.00 30 100.00 30 100.00 120 100.00

Chi-square=0.2060, p=0.9770

Chart 21: Comparison of four groups with status of Hyponasality

Table 29: Comparison of four groups with status of Audible Nasal Air Emission

and / or Nasal Turbulence
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Air Emission/

Turbulence

Bardac

h

% Von

Langen

beck

% Furlow % Somme

rlad

% Total %

Absent 18 60.00 14 46.67 18 60.00 18 60.00 68 56.67

Present 12 40.00 16 53.33 12 40.00 12 40.00 52 43.33

Total 18 60.00 14 46.67 18 60.00 18 60.00 68 56.67

Chi-square=1.6290, p=0.6530

Chart 22: Comparison of four groups with status of Audible Nasal Air Emission

and / or Nasal Turbulence

Table 30: Comparison of four groups with status of Consonant production errors
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Consonan

t

productio

n errors

Bardach % Von

Langen

beck

% Furlow % Sommer

lad

% Total %

Absent 3 10.00 3 10.00 3 10.00 3 10.00 12 10.00

Present 27 90.00 27 90.00 27 90.00 27 90.00 108 90.00

Total 30 100.00 30 100.00 30 100.00 30 100.00 120 100.00

Chi-square=0.0000, p=1.0000

Chart 23: Comparison of four groups with status of Consonant production errors

Table 31: Comparison of four groups with Speech understability
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Speech

understabilit

y

Bardach % Von

Langen

beck

% Furlow % Somme

rlad

% Total %

Normal 3 10.00 3 10.00 3 10.00 3 10.00 12 10.00

Mild 14 46.67 20 66.67 14 46.67 27 90.00 75 62.50

Moderate 7 23.33 5 16.67 7 23.33 0 0.00 19 15.83

Severe 6 20.00 2 6.67 6 20.00 0 0.00 14 11.67

Total 30 100.00 30 100.00 30 100.00 30 100.00 120 100.00

Chi-square=20.7290, p=0.0140*

*p<0.05

Chart 24: Comparison of four groups with Speech understability

Table 32: Pair wise comparison of four groups with Speech understability by

Mann-Whitney U test
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Groups Z-value p-value

Bardach  vs Von Langenbeck 1.3084 0.1907

Bardach vs Furlow 0.0000 1.0000

Bardach vs Sommerlad 2.5873 0.0097*

Von Langenbeck vs  Furlow -1.3084 0.1907

Von Langenbeck vs Sommerlad 1.3897 0.1646

Furlow vs Sommerlad 2.5873 0.0097*

*p<0.05

Table 33: Comparison of four groups with Cast and Anthropometric Intercanine

distance (mm)

C= Cast A= Anthropometric

Table 34: Comparison of four groups with Cast and Anthropometric

Intertuberosity distance (mm)

C= Cast A= Anthropometric
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Table 35: Comparison of four groups with Cast and Anthropometric Sagittal Arch

Length (mm)

C= Cast A= Anthropometric
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