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PART B – TECHNICAL DETAILS 

1 Title of the 

dissertation 

Assessment of maxillary growth in cleft lip and palate patients after 

primary cleft surgery and need for orthognathic surgery. 

2 Introduction  

A. Problem 

statement 

Cleft lip and cleft palate constitute the most common congenital 

malformation of head and neck. Many individuals with a cleft develop 

maxillary hypoplasia, which includes features such as concave facial 

profile, lack of adequate upper lip support and nasal tip projection, 

decreased upper incisor display, and anterior and posterior cross bites 

hence it is necessary to study the prevalence of maxillary hypoplasia and 

necessity of maxillary osteotomy in cleft lip and palate patients. 

 

 

 

 

B. Rationale The goal of the current study was to report on the objective need for 

orthognathic surgery in patients with non-syndromic cleft lip and palate 

patients treated at our institution. According to literature, approximately 

one in eight patients was found to require orthognathic surgery but 

previously conducted studies did not not significant conclusions. hence the 

objective evaluation to asses maxillary hypoplasia and need for maxillary 

osteotomy is crucial in better understanding and treatment planning  

C. Novelty                Various studies have been conducted pertaining to incidence of maxillary 

hypoplasia and necessary of maxillary osteotomy in cleft lip and palate 

patients around European and American populations. Our study involves 

extensive study of such patients treated in our unit, SDM Craniofacial 

research center from 2008-2011 

D. Expected 

outcome and 

application 

In cleft palate patients operated with primary palate surgery, incidence of 

maxillary hypoplasia was observed to be 30 to 40% and require maxillary 

osteotomy. This study aids in predicting the need for osteotomy in cleft lip 

and palate patients and for better treatment planning. 

3 Research 

question(s) 

None  

4 Research 

hypothesis (es), if 

any 

None  

5 Objectives of the Primary objective: To asses growth of maxilla in cleft lip and palate 



Study: 

A. Primary 

objective(

s) 

B. Secondary 

objective(

s) 

patients after primary cleft surgery 

 

 
 

Secondary objective: To determine the need for maxillary osteotomy in 

different type of clefts post primary cleft surgery. 

6 1. Review of 

literature 

1.The need for maxillary osteotomy after primary cleft surgery: A 

systematic review framing a retrospective study 

Authors: Ana Tache* , Maurice Y. Mommaert 

Source of article: Journal of Cranio-Maxillo-Facial Surgery,july 2012 

Aim and objective:This study assessed the rate of maxillary osteotomies 

after cleft palate surgery following a standardized two stage palatoplasty 

protocol in order to improve the treatment strategy. 

Materials and methods:Firstly authors performed a systemic review of 

the literature according to the (PRISMA) guidelines.The outcomes were 

compared with outcomes of cases,which were treated by standardized 

primary cleft treatment protocol 

 

Results: a total of 2618 patients were included in the systematic review of 

the frequency of maxillary osteotomy varied from 0% to 73.3 % with 20% 

of patients requiring maxillary osteotomies  two required a maxillary 

repositioning osteotomy that is 526 patients of 2618.Of final 51 patients 

included in the retrospective analysis. 
 i.  
Conclusion:The frequency for the need for maxillary osteotomy after 

primary cleft surgery was observed to be 20%. 

 

 

 2. Influence of the Primary Cleft Palate Closure on the Future Need for 

Orthognathic Surgery in Unilateral Cleft Lip and Palate Patient 

Authors: Martin Broome, MD, DMD,* George Herzog, DMD,Þþ Judith 

Hohlfeld, MD,§ Anthony de Buys Roessingh, MD,§ and Bertrand Jaques, 

MD, DMD 

  

The aim of the study was to determine the influence of the dissection of 

the palate during primary surgery and the type of orthognathic surgery 

needed in cases of unilateral total cleft. The review concerns 58 children 

born with a complete unilateral cleft lip and palate and treated between 

1994 and 2008 at the appropriate age for orthognathic surgery. This is a 

retrospective mixedlongitudinal study. Patients with syndromes or 

associated anomalies were excluded. All children were treated by the same 

orthodontist and by the same surgical team.  

Children are divided into 2 groups: the first group includes children who 

had conventional primary cleft palate repair during their first year of life, 

with extensive mucoperiosteal undermining. The second group includes 

children operated on according to the Malek surgical protocol. The soft 

palate is closed at the age of 3 months, and the hard palate at 6 months 

with minimal mucoperiosteal undermining. Lateral cephalograms at ages 9 

and 16 years and surgical records were compared. The need for 

orthognathic surgery was more frequent in the first than in the second 

group (60% vs 47.8%). Concerning the type of orthognathic surgery 



performed, 2- or 3-piece Le Fort I or bimaxillary osteotomies were also 

less required in the first group. Palate surgery following the Malek 

procedure results in an improved and simplified craniofacial outcome. 

With a minimal undermining of palatal mucosa,they have  managed to 

reduce the amount of patients who required an orthognathic procedure. 

When this procedure was indicated, the surgical intervention was 

simplified. 

 

 

 3. Frequency of Surgical Correction for Maxillary Hypoplasia in Cleft 

Lip and Palate 

Authors: Snehlata Oberoi, DDS,* William Y. Hoffman, DDS,Þ Radhika 

Chigurupati, DMD,þ and Karin Vargervik, DDS 

 

The aim of this study was to determine the frequency of surgical 

correction of maxillary hypoplasia in individuals with nonsyndromic cleft 

lip and/or palate (CL/P) treated at the Center for Craniofacial Anomalies at 

University of California, San Francisco (UCSF). Subjects: This is a 

retrospective cohort study of individuals with cleft lip and/or palate born 

between 1970 and 1990 who were treated at the UCSF Center for 

Craniofacial Anomalies. Data were gathered from the UCSF Craniofacial 

Anomalies Filemaker Pro database.  

Methods: From the database, we collected the following information: age, 

gender, cleft type, date of orthognathic surgery, and type of osteotomy. 

The subjects were further subcategorized by cleft type and gender. 

 Results: A total of 973 individuals with a diagnosis of cleft lip and/or 

palate were reviewed: 325 subjects had an associated syndrome and 648 

were nonsyndromic. A total of 59 of these 648 nonsyndromic cleft 

individuals (9.1%) required surgical intervention for correction of 

maxillary hypoplasia: 2/105 (1.9%) for cleft lip, 4/122 (3.3%) for cleft 

palate, 35/286 (12.2%) for unilateral cleft lip and palate, and 18/135 

(13.3%) for bilateral cleft lip and palate.  

Conclusions: The frequency of surgical correction for maxillary 

hypoplasia in cleft individuals at UCSF Center for Craniofacial Anomalies 

at 9% was lower than the reported average of 25 

 

 4. The Frequency of Le Fort I Osteotomy in Cleft Patient 

Authors: I.E. Voshol, M.D., K.G.H. van der Wal, D.M.D., M.D., 

Ph.D., L.N.A. van Adrichem, M.D., Ph.D., E.M. Ongkosuwito, 

D.M.D., M.J. Koudstaal, M.D., D.M.D., Ph.D 

 

Objective: The aim of this research was to study the frequency of Le 

Fort I osteotomy (LFI) in cleft patients treated according to the 

protocol of the Erasmus University Medical Center, Rotterdam. 

Design: Retrospective cohort study. Patients: 508 cleft patients born 

between January 1, 1983, and December 31, 1992, were evaluated. 

Main Outcome Measures: Frequency of LFI and correlations with type 

and extent of cleft, gender, number of previous surgical procedures, 

age during alveolar augmentation, and missing teeth, respectively. 

Results: 251 patients met the inclusion criteria. Overall, 28 of the 251 

patients (11.2%) required LFI: none for cleft lip (0.0%); 2 of 43 (4.7%) 

for cleft lip and alveolus; 24 of 100 (24.0%) for cleft lip, alveolus, and 



palate; 2 of 50 (4.0%) for cleft palate; and none for submucous clefts 

or the miscellaneous group (0.0%). The frequency of LFI increased 

with the severity of the cleft type. The number of previous surgical 

interventions is significantly higher in cases with an indication for LFI 

(p , .001). The frequency of LFI is significantly higher in male cleft 

patients (p , .05). Conclusions: The overall frequency of LFI in the 

study group was 11.2%; this increased with the severity of the cleft 

type. A significant difference was noted in the number of previous 

surgical interventions between patients with and without an indication 

for an LFI. Delayed closure of the hard palate in the protocol might 

have influenced the low frequency of LFI. 

 

 5. Facial Growth and the Need for Orthognathic Surgery After Cleft 

Palate Repair: Literature Review and Report of 28 Cases Authors: 

DEAN M. DELUKE, DDS,* ANICK MARCHAND, DMD,t 

ELIZABETH C. ROBLES, DDS,$ AND PATRICIA FOX, MDf 

 

Purpose: Controversy still exists regarding the optimal timing and surgical 

technique for primary cleft lip and palate (CLP) repair, and treatment 

protocols vary considerably. This study reviews the literature on timing 

and technique for primary repair and reports on the outcome for a 

consecutive group of patients treated by a single surgical protocol at the 

Sunnyview Cleft Palate Clinic. Patients and Methods: Twenty-eight 

patients treated by a standardized clinical protocol from infancy through 

adolescence were evaluated with respect to the need for ot-thognathic 

surgery to correct jaw size discrepancy. For each patient, data was 

collected regarding type of cleft deformity, total number of surgical 

procedures from infancy, surgeon performing the primary repair, and the 

need or indication for ot-thognathic surgery. Results: Twenty-five percent 

of patients treated by this protocol required orthognathic surgery because 

of anteroposterior jaw size discrepancy. The number of prior operations 

was not a significant factor. The need for ot-thognathic surgery was seen 

in all types of CLP deformity. Different primary surgeons varied 

considerably in the percentage of their patients who ultimately required 

orthognathic surgery. Conclusion: The results of this study parallel other 

larger cohort studies with respect to the percentage of patients requiring 

orthognathic surgery. The number of prior operations does not 

significantly affect the later need for or-thognathic surgery. 

 

 6. The Need for Orthognathic Surgery in Nonsyndromic Patients With 

Repaired Isolated Cleft Palate  

Authors:Gregory S. Antonarakis, D.D.S., M.Sc., Ph.D., Guy Watts, 

M.B.B.S., F.R.A.C.S.(Plast.), John Daskalogiannakis, D.D.S., M.Sc., 

F.R.C.D.(C. 

 

Objective: To determine the frequency of need for orthognathic surgery 

among nonsyndromic patients with isolated cleft palate repaired during 

infancy at The Hospital for Sick Children in Toronto, Canada. Design: 

Retrospective cohort study. Patients: Patients with nonsyndromic isolated 

cleft palate born between 1970 and 1997 with available records including 

a lateral cephalometric radiograph taken at 15 years of age. Methods: 

Patients who had undergone or were being prepared for orthognathic 



surgery were automatically counted as requiring surgery. For the 

remaining patients, lateral cephalometric radiographs were traced and 

analyzed. Arbitrarily set cephalometric criteria were used to identify the 

‘‘objective’’ need for orthognathic surgery. Results: Of the 189 patients 

identified with nonsyndromic isolated cleft palate and for whom records 

were available, 25 (13.2%) were deemed to require orthognathic surgery. 

Of the surgical cohort, 92% required surgical correction for a Class III 

malocclusion. Similar percentages of males and females required 

orthognathic surgery. An apparently greater proportion of patients of 

Asian background (18.5%) than of white background (10.6%) required 

surgery, but this difference was not significant (P ¼ .205). Conclusions: 

The current results suggest that approximately one in eight patients at our 

institution with nonsyndromic isolated cleft palate requires orthognathic 

surgery. There is a tendency for this to be higher in patients of Asian 

descent and lower in patients of white descent. Variability in extent, 

severity, and phenotype of the cleft, which may be attributed largely to 

genetics, may play an important role in dictating the need for orthognathic 

surger 

 

 

 

 

7 7. Methodology  

A. Study design Crossectional study 

B. Study 

participants 

(human, 

animals or 

both) 

Humans  

i. Inclusion 

criteria 

 

 

 

 

ii. Exclusion  

criteria 

 

 

 

 

 

iii. Withdrawal 

criteria, if 

any (trial-

related 

therapy, 

follow-up 

and 

documentati

on are 

terminated 

Patients who underwent primary cleft surgery between Jan 2008-Dec2011. 

Non syndromic patients  

Patients who are above 14 years of age. 

Patients who have provided consent to be part of this the study 

 

 

Syndromic  cleft patients 

Patients who underwent primary cleft repair at other centers 

Patients operated outside of the specific time frame 

Patients who underwent operation multiple times for cleft lip and palate. 

 

 

 

None  

 

 

 

 

 

 

 

 

 



prematurely 

as it is 

indicated to 

ensure safety 

of the 

participants)

   

iv. Rescue 

criteria, if 

applicable 

(starting 

symptomatic 

therapy 

either to 

control 

symptoms of 

disease or to 

overcome 

lack of 

adequate 

efficacy of 

the study 

drug or 

placebo)                                                                    

v. Number of 

groups to be 

studied, 

identify 

groups with 

definition 

 

 

 

 

 

 

 

 

None  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 groups under study: 

1.unilateral cleft lip and palate 

2.bilateral cleft lip and palate 

3.complete cleft lip 

4.complete palate 

 

C. Sampling 

A.Sampling 

population          

 

 

B.Sample size 

calculation 

 

 

 

 

 

C.Sampling 

technique 

 

A.sampling populations involve the non syndromic cleft lip and palate 

patients who have undergone primary cleft surgery at SDM Craniofacial 

unit from year 2008 to 2011. 

 

B:sample size calculation: 

z=1.96,  

p: prevalence expected in the population :13%, 

q: 100-p= 100-13=87 

d= 7 

sample size was calculated to be:88. 

 

C:sampling technique: out of all record available, eligible will be listed 

and using sample random sampling a total of 88 patients will be drawn to 

achieve the sample 

D. Randomizatio

n details (for 

interventional 

studies)- 

Intervention 

details with 

Lateral cephalogram radiographs are taken for these patients to do 

cephalometric analysis using standardized methods of SNA, SNB, Witt’s 

appraisal and Burrstone’s hard tissue inference are applied to analyze 

maxillary growth and to deter mine if maxillary hypoplasia exists it can be 

treated with orthodontic treatment or by surgical intervention. 



standardizatio

n techniques 

(drugs / 

devices / 

invasive 

procedures / 

noninvasive 

procedures / 

others) 

E. Ethical 

Clearance 

from the 

Institution’s 

Ethics 

Committee 

Obed) 

 

F. Study 

procedure 

 

G. Data collection 

methods 

including 

settings and 

periodicity 

Data is collected from patient records from SDM Craniofacial research 

center. lateral cephalogram radiographs are taken and cephalometric 

analysis is done using standardized techniques like SNA, SNB, ANB, 

Witt’s appraisal and burrstone’s hard and soft tissue inference to asses 

maxillary hypoplasia in these cleft lip and palate patients and necessity of 

maxillary osteotomy is evaluated. 

H. List of 

statistical tests 

to be used for 

data analysis 

Percentage of participants with pertinent characteristics can be calculated. 

Comparison of percentages within sub groups will be conducted by chi 

square test. probability value <0.05 will be considered as statistically 

significant. 

I. If it’s a 

Clinical Trial: 

Clinical Trials 

Registry of 

India or 

equivalent 

registration 

number to be 

mentioned 

Not a clinical study. 

8 8. List risks and 

benefits of the 

study 

Risks: None 

Benefits: this study provides better understanding of outcomes and helps 

in treatment planning for  different types of cleft lip and palate patients 

and helps  to decide whether maxillary hypoplasia can be managed with 

orthodontic treatment or by surgical intervention. 
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