










Validation of Bench Training Model for 

Cleft Palate Surgery 

Thesis 

Submitted for Partial Fulfillment of Master’s degree in 

Plastic, Burn and Maxillofacial Surgery 

By 

Ahmed Mostafa El Sayed Zidane 
M.B.B.Ch., Faculty of Medicine, Ain Shams University 

Under Supervision of 

Prof. Dr. Karim Samir Masoud 
Professor of Plastic, Burn and Maxillofacial Surgery 

Faculty of Medicine - Ain Shams University 

Dr. Mohamed Abdel Mohsen Ghanem 
Assistant Professor of Plastic, Burn and Maxillofacial Surgery  

Faculty of Medicine - Ain Shams University 

Dr. Ahmed Sobhi Hweidi  
Lecturer of Plastic, Burn and Maxillofacial Surgery 

Faculty of Medicine - Ain Shams University 

Faculty of Medicine 
Ain Shams University 

2020 





AAAccckkknnnooowwwllleeedddgggmmmeeennnttt 

First and foremost, I feel always indebted to Allah, the 

Most Kind and Most Merciful. 

I’d like to express my respectful thanks and 

profound gratitude to Prof. Dr. Karim Samir 

Masoud, Professor of Plastic, Burn and Maxillofacial 

Surgery, Faculty of Medicine- Ain Shams University for 

his keen guidance, kind supervision, valuable advice and 

continuous encouragement, which made possible the 

completion of this work. 

I am also delighted to express my deepest gratitude 

and thanks to Dr. Mohamed Abdel Mohsen 

Ghanem, Assistant Professor of Plastic, Burn and 

Maxillofacial Surgery, Faculty of Medicine, Ain Shams 

University, for his kind care, continuous supervision, 

valuable instructions, constant help and great assistance 

throughout this work. 

I am deeply thankful to Dr. Ahmed Sobhi 

Hweidi, Lecturer of Plastic, Burn and Maxillofacial 

Surgery, Faculty of Medicine, Ain Shams University, for 

his great help, active participation and guidance. 

I would like to express my hearty thanks to all my 

family for their support till this work was completed. 

Last but not least my sincere thanks and 

appreciation to all patients participated in this study. 

Ahmed Zidane 



List of Contents 

Title        Page No.  

List of Tables ............................................................................................ i 

List of Figures ......................................................................................... ii 

List of Abbreviations ............................................................................. v 

Introduction ............................................................................................. 1 

Aim of the Work ...................................................................................... 4 

Review of Literature 

 Cleft Palate Prevalence ................................................................... 5 

 Embryology and Anatomy .............................................................. 8 

 Etiology and Clinical Presentation ............................................ 18 

 Management .................................................................................... 29 

 Technical Skills Assessment ........................................................ 40 

 Training models and Previous Cleft Palate Models ............... 44 

Patients and Methods ......................................................................... 59 

Results .................................................................................................... 68 

Discussion .............................................................................................. 72 

Conclusion .............................................................................................. 77 

Summary ................................................................................................ 78 

References .............................................................................................. 79 

Arabic Summary 

 

 

 



 

 
i 

List of Tables 

Table No.     Title   Page No.  

Table (1): Different types of simulators, their 

advantages and disadvantages ................................ 47 

Table (2): Shows scoring results for candidates in Group I 

regarding time taken to complete the operation 

and GRITS score ............................................................... 68 

Table (3): Shows scoring results for candidates in Group 

II regarding time taken to complete the 

operation and GRITS score ........................................... 69 

Table (4): Comparison between Group I and Group II 

according to GRITS score ............................................... 70 

Table (5): Comparison between Group I and Group II 

according to time taken to complete the 

operation ....................................................................... 71 

 

 

 

 



 

 
ii 

List of Figures  

Fig. No.     Title   Page No.  

Figure (1):  Stages of palatal development............................... 11 

Figure (2):  Normal palate anatomy .......................................... 12 

Figure (3):  Normal palate movement closing the nasal 

cavity, detail of the movement of levator 

and uvulae muscle.................................................... 13 

Figure (4):  Levator veli palatine action on the soft 

palate ........................................................................... 14 

Figure (5):  Action of the soft palate muscle-synergic 

action in a normal palate ........................................ 15 

Figure (6):  Blood and nerve supply of the palate .................. 17 

Figure (7):  Smith modification of the Kernahan 

striped-Y classification ............................................. 23 

Figure (8):  Cleft palate. ............................................................... 28 

Figure (9):  Intravelar veloplasty ............................................... 32 

Figure (10):  Furlow’s double opposing Z-plasty 

palatoplasty technique ............................................ 33 

Figure (11):  Von Langenbeck palatoplasty ............................... 34 

Figure (12):  V-Y pushback palatoplasty .................................... 34 

Figure (13):  Two-flap palatoplasty .............................................. 35 

Figure (14):  Bilateral, superiorly based vomer flaps .............. 36 

Figure (15):  Global rating scale ................................................... 42 

Figure (16):  Cleft palate simulator viewed under the 

microscope from the cranial end ........................... 51 

Figure (17):  Plaster model of the palatal part of the 

oral cavity ................................................................... 52 

Figure (18):  Assembly of cleft palate simulator ....................... 53 

Figure (19):  Elevated mucosal and musculo-mucosal 

flaps ............................................................................. 53 



 

 
iii 

List of Figures (Cont...) 

Fig. No.     Title   Page No.  

Figure (20):  Completed closure of cleft palate model ................ 54 

Figure (21):  Sponge with the middle part removed ................ 55 

Figure (22):  Fixed simulator ......................................................... 55 

Figure (23):  Closed nasal layers .................................................. 56 

Figure (24):  The cleft palate simulator ...................................... 57 

Figure (25):  Trainees performing a cleft palate repair 

on the simulator during the simulation 

session during the palatoplasty workshop ......... 58 

Figure (26):  Stages of development of the training 

model. .......................................................................... 60 

Figure (27):  Instruments and suturing materials used. ........ 61 

Figure (28):  The workshop setting. ............................................. 61 

Figure (29):  Marking of the incision. .......................................... 61 

Figure (30):  Suturing and turn over of the nasal 

mucosa. ....................................................................... 62 

Figure (31):  Dissection of the muscle layer and release 

from it's abnormal insertion. ................................. 62 

Figure (32):  Suturing of the muscle layer ................................. 62 

Figure (33): Designing the soft palate back cuts and 

the muco-periosteal flaps. ...................................... 63 

Figure (34):  Final product with packing of the donor 

site of the muco-periosteal flaps with a 

gauze soaked in tincture benzoin. ........................ 63 

Figure (35):  Suturing in depth. .................................................... 63 

Figure (36):  The Global Rating index for Technical 

Skills (GRITS). .......................................................... 66 



 

 
iv 

List of Figures (Cont...) 

Fig. No.     Title   Page No.  

Figure (37):  Box plot between before and after training 

according to global rating index for 

technical skills .......................................................... 70 

Figure (38):  Comparison between time taken to 

accomplish the operation before and after 

training. ...................................................................... 71 

 

 

 

 



 

 
v 

List of Abbreviations  

Abb.    Full term  

3D  ....................... Three‑ Dimensional  

CL  ...................... Cleft Lip  

GRITS  ................ Global Rating index for Technical Skills  

iCP  ..................... Isolated Cleft Palate  

NAM  ................... Nasoalveolar Molding  

RS  ...................... Robin Sequence  

SD  ...................... Standard Deviation  

SPSS  .................. Statistical Package for Social Sciences 

VPS  .................... Velopharyngeal Sphincter  

 

 

 

 

 



Introduction  

 1 

INTRODUCTION 

left palate is one of the most common congenital 

malformations worldwide. It can be non-syndromic or it can 

appear as a part of a syndrome (Hopper et al., 2007).  

Cleft palate surgery is difficult for surgeons as a result of 

the following unique features: working in a small cavity, limited 

access, poor visualization, delicate tissue handling, muscle 

dissection, suturing in depth and simultaneous access required 

by the surgeon and the assistant (Denadai et al., 2012). 

The most common presentation is unilateral cleft lip and 

palate (46%), followed by isolated cleft palate (33%). Cleft 

palate occurs more in females (57%) than in males (43%) 

(Hopper, 2007).  

The residency system provides skill acquisition by the 

surgical trainee through a one-on-one teaching situation on a 

real patient (Doyle et al., 2007). 

Aspiring surgeons have traditionally been introduced to 

their craft in the operating theatre. Firstly, the trainee helps the 

trainer and observes the procedures. Then gradually the trainee 

assumes the role of operator under supervision of the senior 

surgeon until sufficient skill and confidence have been 

developed to operate independently. Eventually, the trainees 

teach the procedure to their junior colleagues in similar fashion 

(Reznick and MacRae, 2006). 
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