
 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

                        

 بسم الله الرحمن الرحيم

               
 

  
HANAA ALY  



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 
 

 شبكة المعلومات الجامعية 
  يق الالكتروني والميكروفيلمالتوث

 
HANAA ALY  

 



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 جامعة عين شمس
 لكتروني والميكروفيلمالتوثيق الإ

 قسم
 ن المادة التي تم توثيقها وتسجيلهانقسم بالله العظيم أ

 علي هذه الأقراص المدمجة قد أعدت دون أية تغيرات

 

 يجب أن
 حفظ هذه الأقراص المدمجة بعيدا عن الغبارت

 
 

HANAA ALY  



 

 

Horizontal Ridge Expansion Using Alveolar Ridge 
Splitting and Platelet Rich Fibrin (PRF) or 

Xenogeneic Graft with Simultaneous Implant 
Placement (Randomized Controlled Clinical and 

CBCT Study) 
Thesis 

Submitted in Partial Fulfillment of the Requirements of PhD Degree 

in Periodontology  
 

  By 

Omar Ahmed Abdel Salam Sitten 
B.D.S. 2007, M.Sc. 2016 

Faculty of Dentistry, Ain Shams University 
 

Supervisors 
 

Prof. Dr. Ahmed Youssef Gamal  

 Professor of Oral Medicine, Periodontology, Oral Diagnosis and 

Radiology, Faculty of Dentistry, Ain Shams University 
 

Vice Dean for Postgraduate Studies and research, Faculty of 

Dentistry, 6 October University 

 

Ass. Prof. Dr. Mohamed Sherif El Mofty 

Associate Professor of Oral Medicine, Periodontology, Oral 

Diagnosis and Radiology Faculty of Dentistry, Ain shams 

University 

Vice Dean for Community Service and Environmental 

Development, Faculty of Dentistry, Nahda University 



Acknowledgment 
 

First thanks to Almighty Allah, for giving me strength 

to carry on this study and for all his blessings. 

I’d like to express a lot of thanks and appreciation to Prof. 

Dr. Ahmed Youssef Gamal, Professor of Oral Medicine, 

Periodontology, Oral Diagnosis and Radiology, Faculty of 

Dentistry, Ain-Shams University for his great valuable 

supervision and kind guidance. 

Very special thanks to Ass. Prof. Dr. Mohamed Sherif El 

Mofty Associate Professor of Oral Medicine, Periodontology, 

Oral Diagnosis and Radiology, Faculty of Dentistry, Ain-Shams 

University for his great efforts and support throughout this work. 

Many thanks and appreciations are also extended to all staff 

members and colleagues at the oral medicine and periodontology 

department, Faculty of Dentistry, Ain-Shams University for their 

support and help.  

Finally I would like to express special thanks to Dean and 

my colleagues at Faculty of Dentistry, MTI University.    

 

Omar Ahmed AbdAlsalam Sitten 



 

Dedication 
 

 
This thesis is dedicated to my Father for being my 

role model and his great help and support 

throughout this work, my mother for her endless 

love, I really honored to be your son, my wife and life 

partner for her support and love and to my lovely 

sons 



 

 

 وباستعمال التقسيم طريق عن السنخية لحرف الأفقي التكبير
 غرسات وضع مع الأجنبي الطعم أو بالألياف الغنية البلازما
 باستخدام و تحكمية كلينيكيةا دراسة) متلازم وقت في الأسنان

 ( الأبعاد ثلاثي الاشعاعي التصوير

 رسالة

عين شمس توطئة  تمهيدية مقدمة لكلية طب الفم والأسنان جامعة
 في علاج اللثة للحصول على درجة الدكتوراة

 

 مقدمة من
 نعمر أحمد عبد السلام ستي طبيب/ال

 الأسنانجراحة الفم وريوس طب ووبكال
 ماجستير طب الفم وعلاج اللثة

 تحت إشراف
جمال أحمد يوسف/ د.أ  

والأشعة والتشخيص اللثة وأمراض الفم طب أستاذ  
شمس عين جامعة – الأسنان طب كلية  

أكتوبر 6جامعة  –وكيل الكلية لشئون الدراسات العليا كلية طب الأسنان    
 

محمد شريف المفتي/ أ.م.د  
لثة و التشخيص و الأشعةال وأمراض الفم طب أستاذ مساعد  

  شمس عين جامعة –  الأسنان طب كلية
  النهضة جامعة –كلية طب الأسنان ةوكيل الكلية لشئون خدمة المجتمع وتنمية البيئ

 

 كلية طب الأسنان
 جامعة عين شمس

2022 



I 

 

List of Contents 
 

Title 
Page 

No. 

List of Tables II 

List of Figures IV 

List of Abbreviations IX 

INTRODUCTION AND REVIEW OF LITERATURE 1 

AIM OF THE STUDY 38 

MATERIALS, SUBJECTS AND METHODS 39 

RESULTS 74 

DISCUSSION 111 

CONCLUSIONS 123 

RECOMMENDATIONS 124 

SUMMARY 125 

REFERENCES 130 

ARABIC SUMMARY - 

 
 

 

  



II 

 

List of Tables 
 

Table  

No. 
Title 

Page 

No. 

1 Descriptive data of all studied cases (16 cases) with 

horizontal bone defect managed by ridge splitting 

procedure with simultaneous implant placement. 

74 

2 Plaque index of both groups preoperative as well as 6 

and 9 months postoperatively. 
77 

3 Gingival index of both groups preoperative as well as 

6 and 9 months postoperatively 
80 

4 Follow up results of soft tissue thickness in group I 

preoperatively as well as 6 months and 9 months 

postoperatively and their statistical significance. 

83 

5 Follow up results of soft tissue thickness in group II 

preoperatively as well as 6 months and 9 months 

postoperatively and their statistical significance. 

86 

6 Follow up results of bucco-lingual bone width in 

group I preoperatively as well as immediately, 6 and 9 

months postoperatively and their statistical 

significance. 

88 

7 Follow up results of bucco-lingual bone width in 

group II preoperatively as well as immediately, 6 and 

9 months postoperatively and their statistical 

significance. 

91 

8 Follow up results of marginal bone level in group I 

immediately as well as 6 months and 9 months 

postoperatively and their statistical significance. 

93 

  



III 

 

Table  

No. 
Title 

Page 

No. 

9 Follow up results of marginal bone level in group II 

immediately as well as 6 months and 9 months 

postoperatively and their statistical significance. 

95 

10 Comparison of mean value of studied parameters in 

both groups with horizontal bone defect managed by 

ridge splitting with simultaneous implant placement 

97 

11 Marginal bone level in relation to implant level in both 

studied groups. 
102 

12 Comparison between both groups regarding value of 

change of studied parameters preoperatively, 

immediately, 6 and 9 months postoperatively 

104 

13 Clinical and radiographic parameters of cases of 

Group 1 (PRF membrane) preoperatively, at 6 and 9 

months postoperatively. 

109 

14 Clinical and radiographic parameters of cases of 

Group 2 (Xenogenic bone particulates) 

preoperatively, at 6 and 9 months postoperatively. 

110 

 

 

 

 

  



IV 

 

 

 

List of Figures 

Fig. 

No. 
Title 

Page 

No. 

1 Edentulous space of missing upper right canine and 

first premolar. 56 

2 Full thickness flap elevation. 56 

3 Ridge splitting with one horizontal cut and two 

vertical cuts at premolar area (Buccal view). 57 

4 Ridge splitting with one horizontal cut and two 

vertical cuts at premolar area (Occlusal view). 57 

5 Implant placement in splitted ridge at premolar area. 58 

6 PRF membrane prepared from patient blood. 58 

7 Placement of PRF membrane in intercortical gap. 59 

8 Suturing of flap edges by interrupted sutures. 59 

9 Implant exposure after 6 months and placement of 

healing abutment for 2 weeks. 60 

10 Porcelain fused to metal crown with occlusal hole to 

restore upper right first premolar (Occlusal view).   60 

11 Porcelain fused to metal crown with occlusal hole to 

restore upper right first premolar (Buccal view).   61 



V 

 

Fig. 

No. 
Title 

Page 

No. 

12 Preoperative CBCT to measure bucco-palatal bone 

width. 61 

13 Immediately postoperative CBCT to measure bucco-

palatal bone width & marginal bone height. 62 

14 Six months postoperative CBCT to measure bucco-

palatal bone width & marginal bone height. 62 

15 Nine months postoperative CBCT to measure bucco-

palatal bone width & marginal bone height. 63 

16 Panoramic view of implant at 6 and 9 months 

postoperatively. 63 

17 Edentulous space of missing upper right canine and 

first premolar. 64 

18 Full thickness flap elevation. 64 

19 Ridge splitting using bone chisels and mallet to 

separate ridge. 65 

20 Parallel pins to check implants positions after initial 

drilling. 65 

21 Bone expander for expansion of bone at osteotomy 

site. 66 

22 Implants placement in splitted ridge at canine and 1st 

premolar area. 66 

23 Placement of xenogenic bone particulate in 

intercortical gap then covered by collagen membrane. 67 



VI 

 

Fig. 

No. 
Title 

Page 

No. 

24 Membrane stabilization by horizontal mattress 

suture. 67 

25 Suturing of flap edges by interrupted sutures. 68 

26 Implants exposure after 6 months and placement of 

healing abutments for 2 weeks. 68 

27 Implants stock abutments were screwed before 

crowns cementation. 69 

28 Porcelain fused to metal crowns to restore upper right 

canine and 1st premolar (Occlusal view).   69 

29 Porcelain fused to metal crowns to restore upper right 

canine and 1st premolar (Buccal view).   70 

30 Preoperative CBCT to measure bucco-palatal bone 

width. 70 

31 Immediately postoperative CBCT to measure bucco-

palatal bone width & marginal bone height. 71 

32 Six months postoperative CBCT to measure bucco-

palatal bone width & marginal bone height. 71 

33 Nine months postoperative CBCT to measure bucco-

palatal bone width & marginal bone height. 72 

34 Panoramic view of implants at 6 and 9 months 

postoperatively. 72 

35 Mean age in years in both groups. 75 

36 Sex distribution of cases in both groups. 75 



VII 

 

Fig. 

No. 
Title 

Page 

No. 

37 Plaque index preoperative and 9 months 

postoperatively.  78 

38 Gingival index preoperatively and postoperatively 9 

months. 81 

39 Soft tissue thickness of cases in group I preoperatively 

as well as 6 months and 9 months postoperatively. 84 

40 Soft tissue thickness of cases in group II 

preoperatively as well as 6 months and 9 months 

postoperatively. 
86 

41 Bone width of cases in group I preoperatively as well 

as immediately, 6 months and 9 months 

postoperatively. 
89 

42 Bone width of cases in group II preoperatively as well 

as immediately, 6 months and 9 months 

postoperatively. 
91 

43 Marginal bone level of cases in group I immediately as 

well as 6 months and 9 months postoperatively. 93 

44 Marginal bone level of cases in group II 

preoperatively as well as immediately, 6 months and 9 

months postoperatively. 
95 

45 Buccolingual bone mean width in both groups 

preoperatively, 6 month and 9 months 

postoperatively. 
98 

46 Soft tissue thickness mean in both groups 

preoperatively and 9 months postoperatively. 99 



VIII 

 

Fig. 

No. 
Title 

Page 

No. 

47 Marginal bone level in relation to implant level 

immediate and 9 months postoperative in both groups. 100 

48 Variations in buccolingual bone width among cases of 

group I. 105 

49 Variations in buccolingual bone width among cases of 

group II. 105 

50 Variations in marginal bone level in cases of group I. 106 

51 Variation of marginal bone level in cases of group II. 106 

52 Comparison between both groups regarding value of 

change of studied parameters preoperatively or 

immediately and 9 months postoperatively. 
107 

 

 

 

 

 

 

  


