PLANNING OF MANAGEMENT OF CONDYLAR

FRACTURES OF THE MANDIBLE

Thesis

Submitted for Partial Fulfillment of M.D.
Degree in Plastic and reconstructive Surgery

By
Ahmed Taha Sayed

Assistant Lecturer of Plastic L Reconstructive Surgery
Faculty of Medicine A-Azhar University

Supervised By

Prof. Dr. Prof. Dr.

Mostafa M. Ahmed Hemeda Abd El-Hady Omer Ahmed
Prof. And Head of Plastic and Prof. of General and Plastic Surgery
Reconstructive Surgery Faculty Faculty of Medicine Al-Azhar
of Medicine, Ain Shams University University

Prof. Dr. Prof. Dr.
Ayman Abo-E[-Makarem shaker Abd El-Moneim Houta
Prof. of Plastic and Reconstructive Prof. of Plastic and Reconstructive

Surgery Faculty of Medicine Surgery Faculty of Medicine

Ain Shams University Al-Azhar University



Faculty of Medicine
Ain Shams University
2005



—n .fHﬁJI\.FH
oy

H..E..thrf%ﬁﬁH%ﬂMi&Irﬁ%ﬂgH;

- Ay el s 49 2/



ﬁ dedicate this work. tb

*THE PURE SOUL OF MY
FATHER,
WHO ALWAYS INSPIRED ME.
*MY BELOVED MOTHER AND

LOVELY WIFE AND SON WHO
HAVE
BARED ME THROUGH THIS
WORK AND PROVIDED ME

KIND AND LOVING
SUPPORT.




ACKNOWLEDGEMENT

4 )

First of all, thank Allak Alrakman, for His superior great help to
Sfulfill this work,

I would like to thanks a gratitude Prof. Dr. Mostafa Hemeda, Head

of Plastic and Reconstructive Surgery Department, Ain Shams

University, for his Rind encouragement and support.

My profound thanks to Prof. Dr. Abd-Elhady Omer, Prof. of
General and Plastic Surgery Al-Azhar University, for his support,

sympathy, and participation in supervision of this work and advice.

I am also grateful to Prof- Dr. Abd-Monaem Hota, prof. of Plastic

and Reconstructive Surgery Al-Azhar University, for his participation

in supervision of this work, and valuable sincere advises and ideas.

I would like to express my deep gratitude and sincere thanks to Prof.
Dr. Ayman Abo ElMakarem ShaRer, Prof. of Plastic and

Reconstructive surgery, Ain Shams University, faculty of medicine, for
his Rind supervision, for suggesting the main points of research, revision

J

of the whole study and performing the operations.

\_




4 )

I am really indebted and grateful to him for his generous help, fatherly

encouragement and support.

I would like to extend my sincere thanks to Dr. Osama El-Shahat,

Lecturer of Plastic and Reconstructive Surgery, Al-Azhar University.
I am extremely indebted to him for his generous help, and Rind advises.

Tina[[y, I would like to extend my thanks to all staff members of

Plastic Surgery Department, Ain Shams, and Al-Azhar Universities

and to any one who helped me to complete this work,

\. Y




List of CONTENTS

Subject Page
— INTRODUCTION AND HISTORICAL REVIEW..............c..... 1
— AIMOF THE WORK ... ..ot e, 6
— REVIEW OF LITRETURE.

¢ Temporomandibular Joint Development and Growth................7
e Anatomy of The Mandible and Temporomandibular Joint........... 8
e Growth Pattern of The Mandible..................cooiiiii o 23

e Effect of Function on Growth and Remodeling of The

Temporomandibular Joint...............c.oooiiiiiiiii i, 29
e Age Changes in The Mandible...............c..cooiiiiiiiiinen. 30
e Important Relations to The Condylar Process....................... 41
e The Muscles of Mastications ............c.ceevuiieiiiiiiiiiinennnn. 52
e General Principles of Occlusion..............cooviiiiiiiiiianinn, 57
¢ C(lassification of Condylar Fractures..............c..coeviiinenen 68
¢ Physiology and Biology of The Healing of Mandibular

Fracture..... ..o 78
e Clinical Pictures of Condylar fractures...................ccoveeene.. 82
e Imaging Of the Temporomandibular Region......................... 86
e Condylar Fractures in Children......................ooiiinnnnn 92
e Treatment of the Condylar Fractures of the Mandible..............94
e Complications of the condylar fractures............................ 142
PATIENTS AND METHODS. ..ot 147
RESULTS .. e 178
DESCUSSION. ...ttt 199
SUMMARY AND CONCLUSION.......cooiiiiiiiiiiiiiinceie, 219
REFERANCES. ... e 224

ARABIC SUMMARY.




List of Figures

Fig. NO. Figure Page
Fig.-1 Embryological development of facial bones 7
Fig. -2 The surfaces of the mandible 9
Fig. -3 The anatomy of the temporomandibular joint 15
Fig. -4 The temporomandlbulgrjomt lateral and medial 17

views
Fig. -5 The details disc anatomy 20
Fin -6 The anatomy of the articular region of the 21
g mandible
Fig.- 7 Normal and abnormal disc positions 22
Fig- 8 Growth pattern of the mandible and condyle 25
Fig. -9 Pediatric mandible an(_j growth areas of the 26
mandible.

#19.-10; | The embryology of the mandiblular development 28
Fig.-11 Joint surface congruity and stress concentration 30
Fig.-12 Mandible of Neonatal Period 32
Fig.-13 Mandible of Childhood Period 32
Fig.-14 Mandible of the Adulthood period 32
Fig.-15 Mandible of Old age 32
Fig.-16 Mandibular joint movements 37
Fig.-17 Branches of the facial nerve and facial artery 42
Fig.-18 Maxillary artery and it’s branches 48
Fig.-19 Venous drainage of _the neck (Veins related to the 51

mandibular condyle)
Fig.-20 Muscles attached to the mandible 53
Fig.-21 Temporalis muscle 54




Fig. NO. Figure Page
Fig.-22 Medial and lateral pterygoid muscles 54
Fig.-23 Centric occlusion _of fir_st molars (Angle 60

classification)
Fig.-24 Angle Cass Il division | malocclusion 62
Fig.-25 Angle Cass |11 malocclusion 62
(@) A blow being delivered to the body of the
. mandible tends to result a contralateral, left-side
Fig.-26 condylar fracture. (b) The vector of force to the 64
symphysis can determine whether condylar injury
will occur.
Fig.-27 Classification of condylar fractures as proposed 69
by MacLennan
Fig.-28 Lindahl’s classification of condylar fractures 71
Fig.-29 Fracture classmcat_lon according to the degree of 73
displacement.
Fin-30 Fracture dislocation are classified according to 74
g the direction of dislocation of the condylar head
Fip-31 Classification of tempromandibular joint fractures 75
4 according to the height of the fracture
Fig.-32 Intracapsular comminuted condylar fracture 76
Fig-33 Unfavorable and_favorable fractures of the 78
mandibular condyle
Fig.-34 The malocclusion in relation to the types of 85
condylar fractures
Fig.-35 Towne's and modified Towne's views 86
: (A) Panoramic radiograph  (B) Coronal C.T.
Fig.-36 .
4 scan on the T.M.J region 87
Fig.-37 Different Operative accesses 1o mandibular 108
articulation.
Fig.-38 Rhytidectomy Facelift approach 111
Fig.-39 Intraoral approach 115
Fig.-40 reduction of the fractured segment 118




Fig. NO. Figure Page
Fig.-41 The open reduction of condylar fractures with 123
external pin fixation

Fig.-42 Open reduction of condylar fractures with

g- . L . 125

internal fixation by Interosseous wire
Fig.-43 Miniplates osteosynthesis (extraoral approach) 128
Fig.-44 Miniplates ( intraoral approach) 130
Fig.-45 Miniplates ( intraoral approach) 130
Fig.-46 Miniplates ( intraoral approach) 131
Fig.-47 Miniplates ( intraoral approach) 131
Fig.-48 (A) Screwing the lag into the condyle (B)Ranges 134
of Lag screw

Fig.-49 Lag Screw Plates. 137
Fig.-50 Lag Screw Plates. 137
Fig.-51 Lag Screw Plates. 137
Fig.-52 The steps of the Axial Anchor screw fixation 140
Fig.-53 Preauricular-temporal approach 160
Fig.-54 Submandibular approach 162
Fig.-55 Retromandibular approach 162

, (A) L-shaped plate (B) Straight four-hole
Fig.-56 o o

Y miniplate with distance 163

(A) Removal of the condyle and performing
Fig.-57 osteosynthesis extracorporeally (B)After 163
repositioning of the condyle
Fig.-58 (A) Condylar Lag screws set. (B) After insertion 164
of Lag screw
Fig.-59 Removal of the _small condylar f_rag_rr_1ents through 167
preauricular-temporal incision.
(A) Harvesting of costochondral graft from the

Fig.-60 chest. (B) Harvested costochondral graft placed 167

in the temporomandibular region.




Fig. NO. Figure Page
_ Panoramic view showing the fixation of the
Fig.-61 costochondral graft by screws and internal 168
fixation of the symphyseal fracture.
, Method of measurement of angulations of the
Fig.-62 condyle fragment in relation to the mandibular 171
ramus by using Towne's views
Fig.-63 Measurement of the ramal height on the 173
Panoramic radiograph
Fig.-64 Measurement for evaluation of mandibular 173
asymmetry in posteroanterior radiograph.
Fig.-65 Schematic representing the measurement of ramal 174
height by two methods:
Fig.-66 Lateral Cephalogram 175
Fig.-67 Proportlon_al measurement of the jaw bases and 176
ascending ramus (Lateral Cephalogram)
Fig.-68 Bone scan, (!ncrea§e(_j uptake is seen in the_ left 177
temporomandibular joint region in both sections).
Fig.-69 Clinical Cases: Conservative treatment without 182
I.M.F
Fig.-70 Clinical Cases: Closed reduction with I.M.F. 184
Fig.-71 Clinical Cases: Open reduction without internal 178
fixation
, Clinical Cases: Open reduction and internal
Fig.-72 o -
g7 fixation by L shape miniplate and screws. 193
. Clinical Cases: Open reduction and internal
Fig.-73 o : -
g7 fixation by straight miniplate and screws. 194
Fig.-74 Cllnlca_l Cqses: Open reduction and internal 196
fixation by condylar Lag screw.
Fig.-75 Clinical Cases: Condylectomy and immediate 197
replacement by costochondral graft.
Radionuclide images, frontal and lateral (right
Fig.-76 and left) of the skull showing intense activity in 198

the left temporomandibular join




List of Figures

g;lg Figure Page
1 Embryological development of facial bones 7
2 The surfaces of the mandible 9
3 The anatomy of the temporomandibular joint 16
4 The temporomandibular joint lateral and medial views 18
5 The details disc anatomy 20
6 Anatomy of the articular region of the mandible 29
7| Normal and abnormal disc positions 23
8 | Growth pattern of the mandible and condyle o5
9 | Pediatric mandible and growth areas of the mandible The 27
10 anatomy of the growing mandible 29
11| stress distribution over condylar surface 31
12,13, Age Changes in the Mandible.
14,15
16 _ 33
Mandibular movements 38
17" 1 Branches of the facial nerve 44
18 Maxillary artery and it’s branches 49
19 1 venous drainage of the neck 59
20 | Muscles attached to the mandible 54
21, 22| The Muscles of Mastication. 55
23 Angle classification of malocclusion 61
24 Angle Cass Il division | malocclusion 63
25 Angle Cass Il malocclusion 63
26 | Mechanisms of Condylar Injuries 65
21| Mac Lennan's classifications of condylar injuries 20
28

Lindahls classifications of condylar injuries




NO. Figure Page
29 Classifications of condylar injuries according to degree of
displacemen
30
Classifications of the fracture dislocation according to the
31 direction of dislocation of condylar head
Classification of tempromandibular joint fractures according to
32 the height of the fracture
33 Intracapsular comminuted condylar fracture
24 Favorable and unfavorable condylar fractures
The malocclusion in relation to the types of condylar
fractures.
35 . . o
36 Towne’s and modified Towne's views
(A) Panoramic radiograph (B)Coronal C.T.scan on the T.M.J region
37 . : : . .
Different operative accesses to mandibular articulation
38 : .
Rhytidectomy Face-lift approach
39
Intraoral approach
40 .
Reduction of the condylar fractured segment
41 . i :
The open reduction of condylar fractures with external pin
fixation
42 . . :
Open reduction of condylar fractures with Interosseous wire
43 -
Condylar Neck Fracture Miniplates: Extraoral Approach
44, 45, .
Condylar Neck Fracture Miniplates: Intraoral Approach
46, 47
48 . .
Open reduction of condylar fractures with Lag Screws.
49, 50, .
Condylar Neck Fracture: Lag Screw Plates Technique
51
52

Axial Anchor Screw Fixation







List of Figures

g;lg Figure Page
1 | Embryological development of facial bones 7
2 | The surfaces of the mandible 9
3 | The anatomy of the temporomandibular joint 16
4 | The temporomandibular joint lateral and medial views 18
5 The details disc anatomy 20
6 | Anatomy of the articular region of the mandible 22
7 | Normal and abnormal disc positions 23
8 | Growth pattern of the mandible and condyle 25
9 | Pediatric mandible and growth areas of the mandible The 27
10 | anatomy of the growing mandible 29
11 | Stress distribution over condylar surface 31

12, 13,| Age Changes in the Mandible.

14,15 33
16 | Mandibular movements 38
17 | Branches of the facial nerve 44
18 | Maxillary artery and it’s branches 49
19 | Venous drainage of the neck 52
20 | Muscles attached to the mandible 54

21, 22| The Muscles of Mastication. 55
23 | Angle classification of malocclusion 61
24 | Angle Cass Il division I malocclusion 63
25 | Angle Cass Il malocclusion 63
26 | Mechanisms of Condylar Injuries 65
27 | Mac Lennan’s classifications of condylar injuries 70
28 | Lindahl's classifications of condylar injuries 72
29 | Classifications of condylar injuries according to degree of

displacemen. 74
30 | Classifications of the fracture dislocation according to the




