
 
 

 i

SURGICAL OPTIONS FOR TREATMENT 
OF THORACOLUMBAR FRACTURES 

 
 

Thesis 
 

Submitted for fulfillment for the M.D. in 
NEUROSURGERY 

 
By 

 
AHMED GAMAL ALI EL-SAYED 

M.B.B.Ch., M.Sc. 
 
 

Under supervision by 
 
 

PROF. DR. HELMY ABD EL-HALIEM EL-DESOUKY 
Professor of Neurosurgery, 

Faculty of Medicine, Cairo University 
 

PROF. DR. MOHAMED BADRAN ABD AL-SALAM 
Professor of Neurosurgery, 

Faculty of Medicine, Cairo University 
 

PROF. DR. YOSSREY ANAWER AHMED 
Professor of Neurosurgery 

Faculty of Medicine, Cairo University 
 

PROF. DR. ALAA ABD EL-FATTAH 
Professor of Neurosurgery, 

Faculty of Medicine, Cairo University 
 
 
 

FACULTY OF MEDICINE 
CAIRO UNIVERSITY 

2013 

 





 
 
 
 

 ii

 
 
 
 
 
 
 
 
 
 

  بسم االله الرحمن الرحيم 

  

كا إِننتلَّما عا إِلاَّ ملَن لْملاَ ع كانحبقَالُواْ س  
  حكيمأَنت الْعليم الْ

  صدق االله العظيم
  ٣٢سورة البقرة الآية 



 
ACKNOWLEDGEMENT  

 
 
 

 iii

ACKNOWLEDGMENT 
 
 

First and foremost, praise to ALLAH, the most gracious and the 
most merciful 

 
Words can never express my feeling of gratitude and 

appreciation to my parents and to PROF. DR. HELMY ABD EL-
HALIEM EL-DESOUKY, Professor of Neurosurgery, Faculty of 
Medicine, Cairo University, for giving me the chance to undertake the 
subject of this essay and his kind help, and meticulous supervision 
during the course of my thesis.. 
 

This thesis has been completed under the supervision of PROF. 
DR. MOHAMED BADRAN ABD AL-SALAM, Professor of 
Neurosurgery, Faculty of Medicine, Cairo University whose generous 
advice has been of a great help throughout every step of the study. I 
would like to express my deepest gratitude to him. 
 

I am also deeply grateful to PROF. DR. YOSSREY ANAWER 
AHMED, Professor of Neurosurgery, Faculty of Medicine, Cairo 
University, for his continuous supervision. To him I wish to express 
my special gratitude and appreciation. 

 
I wish also to express my deep gratitude to PROF. DR. ALAA 

ABD EL-FATTAH, Professor of Neurosurgery, Faculty of Medicine, 
Cairo University, for his supervision, continuous guidance, 
cooperation and for his great support and assistance to whom words 
could never be enough to say thank you. 
 

I must thank all my family, for their kind care and support which 
gave me the power and effort to complete this piece of work.  
 

Finally, I also wish to thank all who always support and wish 
me every success in my life and career.  
 

 
 



 
CONTENTS  

 
 
 

 iv

CONTENTS  
 

Page 
 

 ACKNOWLEDGEMENT …………………………….. iii  
 

 LIST OF TABLES …………………………………..…. vi 
 

 LIST OF FIGURES ……………………….…….……. vii  
 

 ABBREVIATIONS ……………………..……………… x 
 

 ABSTRACT ………………………………….………….. xi 
 

 INTRODUCTION ……………………………………….. 1 
 

 AIM OF THE WORK …………………………………. 2 
 

 REVIEW OF LITERATURE …………………………. 3 
 

o ANATOMY ………………………………………. 3 
 

o BIOMECHANICS OF THE SPINAL INJURY ………… 28 
 

o PATHOLOGY …………………………..………………. 36 
 

o DIAGNOSIS ……………………………………….…….. 44 
 

o MANAGEMENT OF THORACOLUMBAR FRACTURES  
…………………………………………………………… 56 
 

o SURGICAL APPROACHES …………………………….. 75 
 

 PATIENTS AND METHODS ………………………….. 94 
 

 RESULTS ………………………………….….……… 100 
 



 
CONTENTS  

 
 
 

 v

 CASE PRESENTATION ……………………..……… 113 
 

 DISCUSSION ……………………………………….…. 123 
 

 CONCLUSION …………………………………….… 126  
 

 SUMMARY ……………………………………………. 127 
 

 REFERENCES  ……………………………………..…. 130 
 

 ARABIC SUMMARY ………………………………… 139  
 

 
 



 
LIST OF TABLES  

 
 
 

 vi

LIST OF TABLES 
 
  

No. Title  Page 

1 Comparison of Denis and McAffe fractures classification 35 

2 Pain assessment according to “WHO” classification 48 

3 Frankel grading system 48 

4 ASIA scale 49 

5 Indications for surgery for spinal metastasis 65 

6 General treatment approach for spine tumors 66 

7 Indications for anterior approach in spine surgery 80 

8 Distribution according to age 100 

9 Distribution of lesion according to anatomical site 101 

10 Distribution type of fractures 102 

11 Distribution according to age 104 

12 Distribution according to pathology 105 

13 Distribution according to clinical presentation 106 

14 Distribution according to management 107 

15 Distribution according to type of surgery 108 

16 Distribution according to type of fixation 109 

17 Distribution according to outcome 110 

18 Distribution according to outcome 110 

19 Distribution according to complications 111 

20 Follow-up 112 

 
 



 
LIST OF FIGURES  

 
 
 

 vii

LIST OF FIGURES 
 

  
No. Title  Page 

1 Showing typical dorsal vertebrae 5 

2 Showing typical lumbar vertebra (A) superior view (B) lateral view 6 

3 Superior view of itnervertebral disc 10 

4 Anterior view of anterior longitudinal ligament 11 

5 Posterior longitudinal ligament, attachments of the deep and 
superficial layers of the posterior longitudinal ligament 

12 

6 Lateral view of a- Ligamentum Flavum; b- Interspinous and c- 
Supraspinous ligaments 

13 

7 Pedicle relation and Clinical anatomy of the pedicle 15 

8 Showing pedicle entry for screw placement, the intersection technique 
in dorsal spine 

17 

9 Showing pedicle entry for screw placement, the intersection technique 
in lumbar spine 

17 

10 Anatomy of spinal cord 19 

11 Arterial blood supply of the spinal cord showing spinal and 
radicular arteries 

23 

12 Anatomy of diaphragm show several openings  27 

13 In the two-column spine model, the posterior column is composed of 
all structures posterior to the pedicles 

29 

14 Essential characteristics of the three injury types 31 

15 Progression of severity of thoracolumbar fractures 32 

16 Compression burst fracture in a female 72 years with osteoporosis 41 

17 Lateral radiographs of a 55-year-old patient involved in a motor 
vehicle accident showing a T6 burst fracture with 42 degrees of 
kyphotic angulation 

51 

18 Laminectomy. Removal of the posterior lamina and spinous process 
allows access to the dorsal spinal cord 

76 

19 Transpedicular approach. Removal of the posterior lamina and 
ipsilateral pedicle provides excellent access to the dorsal and lateral 
spinal cord. The ventral spinal cord is not well visualized or accessed 

77 



 
LIST OF FIGURES  

 
 
 

 viii

No. Title  Page 

20 Costotransversectomy approach. Removal of ipsilateral lamina and 
pedicle as well as the transverse process and proximal rib allows a 
more lateral trajiectory to the spinal cord 

78 

21 Lateral extracavitary approach. Resecting the ipsilateral lamina, 
pedicle, transverse process, and rib and approaching the vertebral 
body through the extracavitary thoracic space provide greater 
visualization of the ventral spinal canal, which is augmented further 
by performing a partial corpectomy just anterior to the spinal canal 

79 

22 The dotted lines showing the dissection plane either in radio-oblique 83 

23 White arrow indicating the pathway for reaching lumbal vertebrae 
during thoracotomy, in a sagittal section of a computed tomography 

84 

24 The traumatic fracture in L1 vertebrae is revealed in the magnetic 
resonance imaging 

85 

25 The patient is placed in the lateral decubitus position with the left side 
up and is positioned in 10°-15° oblique chest position rotated to the 
posteriorly 

85 

26 The Periosteum is elevated first from the outer surface of the rib, then 
from the superior surface, followed by the inferior surface of the rib 

86 

27 Retroperitoneal area is accessed extrapleurally by the resection of 11th 
or 12th ribs depending on the location of the diaphragm 

86 

28 Magnetic resonance imaging is showing traumatic vertebral fracture 
in L2 (a) and L2 corpectomy and stabilization was performed by the 
assistance with the resection of 12th rib (b) 

87 

29 Distribution according to age 101 

30 Distribution of lesion according to anatomical site 102 

31 Distribution type of fractures 103 

32 Distribution according to age 104 

33 Distribution according to pathology 105 

34 Distribution according to clinical presentation 106 

35 Distribution according to management 107 

36 Distribution according to type of surgery 108 

37 Distribution according to type of fixation 109 

38 Follow-up 112 

39 MRI T2 show fracture of L2 113 



 
LIST OF FIGURES  

 
 
 

 ix

No. Title  Page 

40 CT scan sagittal cut show burst fracture of L2 114 

41 CT scan axial cut 115 

42 Plain x-ray lumber spine show L2 fracture 116 

43 Picture under image show posterior fixation 116 

44 MRI showing compression fracture at level of Dl 2 117 

45 Intraoperative image showing the compression fracture 118 

46 Image showing injection intraoperative 118 

47 Post operative image for the affected vertebrae 118 

48 MRI showing compression fracture in L1 vertebrae 119 

49  120 

50  120 

51 MRI and show L1 burst fracture with retropulsed fragment 121 

52 Intraoperative fixation by posterior approach and vertebroplasty   122 

 
 
 



 
LIST OF ABBREVIATIONS  

 
 
 

 x

ABBREVIATIONS 
 
 

AO American Orthopedic group  

ATT Antituberculous therapy  

CAD Coronary arterial disease  

MM Magnetic mylogram  

NASCIS National Acute Spinal Cord Injury Study  

T.B Tuberculosis  

TLSO Thoracolumboscral orthesis  
 

 



 
ABSTRACT  

 
 
 

 xi

ABSTRACT 
 

 
The thoracolumbar region consider important area which occurs 

several type fractures by trauma or pathological condition special 
metastatic tumors. 

Thus, fractures of the vertebrae classified into two groups 
traumatic and pathological. 

In our study, all patients present by pain range from mild back 
pain to severe back pain and if the fracture compressed the spinal cord 
cause numbness, tingling and weakness of lower extremities.  

All patients investigated by routine x-ray, CT, MRI and some 
need further investigation such case of osteoporosis need measuring 
bone density by DEXA.  

Management of patients must be consider individually 
according to underlying cause. 

Our study included 50 patients admitted at Agouza Hospital, 20 
of them traumatic cause (60%), 20 patients were due to pathological 
cause (40%). 

Pathway of management include conservative, vertebroplasty 
and surgical. 
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INTRODUCTION 
 
 

The thoracolumbar junction is the most common area of injury 
to axial skeleton (Barr et al., 2000; Chetan et al., 2002; Price et al., 
1994). 
 

A wide variety of injury patterns and clinical presentation are 
encountered in this region, and multiple classification systems have 
been advised according to three column theory (Belkoff et al., 2001; 
Deramond et al., 1998; Garfin et al., 2001). 
 

The thoracolumbar region lack the stabilizing effect of the rib 
cage. The spinous processes are more horizontal, which provides 
increase mobility, so this region have greater mobility (Price et al., 
1994; Yousrry et al., 1999). 
 

Types of fractures can be classified into traumatic, pathological, 
osteoporotic and inflammatory (Martin et al., 1999; Price et al., 
1994). 
 

Any type can cause compression of the cord and cauda leading 
to neurological deficit (Cortet et al., 1999; Cortler et al., 1986; 
Romero et al., 1994) 
 

Goals of any form of treatment are to obtain a painless, 
balanced, stable spine with optimum neurological function and 
maximum spine mobility (Chetan et al., 2002; Jean, 2008; 
Lieberman et al., 2001). 
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