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 SPINE IMAGING



Spine anatomy

❖  The vertebral column forms the central bony axis
of the spine, and is composed of 33 vertebrae.

• 7  Cervical vertebrae
• 12 Thoracic vertebrae
• 5  Lumbar vertebrae
• 5  Fused sacral segments
• 4  Fused coccygeal segments

They're separated from each other by disks

 نع يكحنب sacral segment لا عم fused تناك L5 انفش اذا
 congenital anomaly ياه و sacralization ةلاحلا ياه

٤ مهيقلات حار  lumbar vertebrae لا دعت يجيت الم

 sacral يقابلا نع separated تناك S1 انفش اذا و
segment  تراص ينعي free vertebra ياه نع يكحنب 

 lumbar لا دعت يجيتب ينعي .. lumbarization ةلاحلا
vertebrae ٦ مهيقلاتب

 كسام vertebra رخا ىلع علطنب ؟مهدعنب فيك انحا
 ٥ يقلات مزلا اهدعب و T12 ياه نوكتب rib اهيف
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 لل normal alignment لا وه ةروصلاب يلا
spine لا ىلع frontal view مهلك اونوكب 

 لا ىلع اما .. curve يف ام ضعب ارو
sagittal view  لاب نوكب cervical and 

lumbar vertebrae minimal lordosis 
 ناك ام اذا يوش مادقل ينمدقتم ينعي
 لا normal curvature لا داه دوجوم

spine هيف ريصب straightening  نوكب 
 و نيداش اونومب muscle spasm ببسب
 normally و .. ضعب ارو فص مهيلختب
 لاب  minimal kyphosis فوشب نامك

thoracic vertebrae 
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Spine anatomy / 2

• A typical vertebra consist of two parts:
    - Anterior ( the body )
    - Posterior ( neural arch )
• The two parts of the vertebrae enclose the

vertebral canal which contains:
   - The spinal cord.
   - The meninges.
   - The associated vessels.



Anterior element

= Thoracic 
vertebra

One 
segment Blood vessels

Bone window = pathology abnormality in bone

lamina

Posterior element

Between posterior and anterior elements
 spinal اهتاوج و CSF يف اهتاوج dura اهيف ةرب نم

cord  يف هيلاوح يلا nerves, blood vessels 

 دخام هنلا ضيبا هنول spinal cord لا ينلاوح
intrathecal contrast لاب subarachnoid space 

 اهللاخ نم يلا spina bifida لمعتب اهيف defect يف ناك اذا ةركسم نوكت مزلا
 و .. meningiocele or mylomeningiocele لمعي و herniation ريصي نكمم
لوزن ةلزان نوكتب vertebral body لا نم تحتل level ىلع اهفوشنب
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Lumbar sacral spine X-ray 
frontal view 

  vertebral body لا ىلع علطا يدب
 لا لك ىلع preserved اونوكي مزلاو

levels و اهقوف يلا ب اهنراقا الم ينعي 
 ول .. the same ابيرقت اونوكي اهتحت

 vertebral لاب decrease يف راص
hight يف اهانعم pressure/fracture 

Pedicle
Spinous process

Rib l2

T 12
 ةدوجوم sacral bone لا هنا دكاتا مزلا و
 sacral bone لا يز anomalies يف هنلا

agenesis or disgenesis نوكت ام ينعي 
  دوجوم اهنم ءزج وا ادبا دوجوم
 نوكي مزلا sacro-iliac joint لا ىلع علطتب

preserved spaced لا و edges هنوعت 
 لاو irregularities يف ام smooth اونوكي

sclerosis مه يلا signs of 
osteoarthritis 

Lumbar sacral spine X-ray 
lateral view 

Posterior element

Vertebral body

Disc space

 ناشع ضعبب levels لا نراقا مزلا
 decreased مهنم space يف ام هنادكاتن
MRI بلطنب ةلاحلا ياهب و
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Spinal cord
• The spinal cord is approximately 45cm long and

descends from the medulla oblongata at the level of
the foramen magnum and terminates at the conus
medullaris between L1-L2.

• The cauda equina is formed by the spinal nerves
extending from the lowest portion of the spinal cord
(conus medullaris).

• The spinal nerves lie free in the subarachnoid space.

Along it's corse the diameter is the same » 
tapering occurs it level of L 1 - L 2 

tethered cord ضيرلما دنع نوكب level of L1-L2 لا دعب conus medullaris لا تناك اذا
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Spinal MRI, sagittal cut, T2 image

White CSF

CSF

Disc

Spinal cord

Tapering of the 
spinal cord » conus 
medullaris

Dehydrated disc

  lumbar vertebrae لا
ةعبرم اهلكش نوكب

 اهلكش نوكب  sacral vertebrae لا
ارول ةعجار نوكتب و تلثلما يز

 لا ينتلغش نم نوكتب vertebral disc لا
nucleus pulposus و anulus لا nucleus 

 و يم نم ةنوكم ياه و صنلاب نوكتب
 ضيبا اهنول ينبب T2 لا ىلع ف ينتلايج
normal and healthy نوكت الم
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DEVELOPMENTAL ANOMALIES OF
THE LUMBAR SPINE

• Sacralization or Lumbarization.
• Spina bifida.
• Synostosis (Block vertebra).
• Hemivertebra.
• Butterfly vertebra.
• Myelomeningocele.
• Tethered cord.
• Diastematomyelia.



Lumbo-sacral spine X-ray, 
frontal view

T 12

L 1

L 2

L 3

L 4

Diagnosis » sacralization
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Lumbo-sacral spine X-ray, frontal view

Spinous 
process 
defect » spina 
bifida

 lower هدنع نوكب
limb weakness , 

urine incontenince 
 ناشع MRI هلبلطب
 يف اذا فوشن

meningiecele or 
mylomeningiocele 
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Cervical spinal X-ray

Occipital bone

C 1
C 2

C 3

C 4

C 5

C 6

C1 and C2 ينب disc space يف نوكي ام هنا يعيبط

No disc space between C4 and C5 » congenital 
anormally called bone synostosis or block vertebrae 

7

L H

L
-

2

-
2

L

2



-



Lumbo-sacral spine X-ray, frontal view

Abnormal alignment of vertebrae » scoliosis
Most common cause of scoliosis » deformed shape of vertebral bodies

Hemi - vertebra

Butterfly vertebra

Last rib
T 12

L 1
L 2
L 3

L 4
L 5

-hemi ياج T12 هنلا نوه
vertebra ام ةدحو صن ينعي 

 ف ينميلا ةهجلا ىلع T12 يف
L1 ب كسم ينميلا ىلع rib رخا
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Lumbo-sacral spine MRI, 
sagittal cut, T2 image

CSF » white

Spinal cord

Posterior element
 لا يطغم شم

spinal cord لماك

Herniation 
due to spina 
bifida » 
defect in 
posterior 
element

Nerve » mylomeningiocele
Black lines » nerve fibers
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Lumbo-sacral spine MRI, 
sagittal cut, T2 image

Tapering of the spinal cord

Diagnosis » tethered old

S 1

L 5

L 4

L 3

L 2

L 1

CSF » white
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Spinal MRI, axial cut, T 1 image

CSF » black

2 spinal 
cord 
segments » 
hemi-cords

Vertebral body

Spinal canal

 bone اهببس نوكب diastomatomilia يه condition لا مسا
spare وا همساق يلا وه مضعلا ينعي fibrous band
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SPONDYLOLISIS AND
SPONDYLOLISTHESIS

    What is spondylolisis ?
� Is a defect in the region of the pars

interarticularis of a vertebra, most commonly at
the fourth and fifth lumbar level.

� This defect which was considered to be a
congenital abnormality, is now thought to be
almost always the result of unhealed stress fracture.

pedicle لا نم بيرق ناكم

ريغص ريتك رسك زيمت بعص هنلا ناحتملااب يجيب ام -
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WHAT IS SPONDYLOLISTHESIS ?

    Is anterior slipping or subluxation of a vertebra
(or the spine above) in relation to the vertebrae
below.

   The main causes of spondylolisthesis are:
� Spondylolisis, is the most common cause

� Degenerative disc disease and osteoarthritis of the facet
joints.

� Fracture of the posterior elements of the vertebra



 true شم ةروصلا ياه
lateral يرش ةياج oblique 

Fracture » spondylolysis
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Fracture » 
spondylolysisS



Anterior displacement

Fracture
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INTERVERTEBRAL DISC
PATHOLOGY

• The intervertebral disc which lies between
each two vertebral bodies is composed of a central
gelatinous core known as the nucleus pulposus and
surrounded by fibro cartilage called annulus
fibrosus.

• Most common articular disorders :
❖   Degenerative disc disease.
❖   Disc bulging and herniation.
❖   Infection.



Vertebral disc normally is kidney shaped↳



DEGENERATIVE DISC DISEASE

❖  Is not really a disease but a term used to describe the natural
degenerative changes in the intervertebral discs .

❖ Disc degeneration is part of the natural process of aging, and
is one of the most common causes of low back pain.

❑ The DDD is characterized by:
 - Disc space narrowing.
 - Osteophytes formation at the vertebral body margins.
 - Subchondral bone sclerosis ( mainly at the end plates ).
 - In some cases, collection of gas is seen in the

intervertebral disc ( vacuum disc phenomenon ).



DEGENERATIVE DISC DISEASE

       Disc degeneration is part of the natural process of
aging

  The DDD is characterized by:
  - Disc space narrowing.
  - Osteophytes formation at the vertebral body

margins.
  - Subchondral bone sclerosis ( mainly at the end

plates ).
  - In some cases, collection of gas is seen in the

intervertebral disc ( vacuum disc phenomenon )

Narrowing of disc space

Osteophytes formation

Sclerosis

 نوكب يعيبطلا عضولاب
عيفر ضيبا طخ
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DISC HERNIATION
• The herniated disc is a portion of the nucleus

pulposus extends through a tear in the annulus
fibrosus, resulting in a focal protrusion at the margin
of the disc.

• About 90% of disc herniation occurs at L4-L5 and L5-
S1, with most of the remainder at L3-L4.

• Types of disc herniation:
✔   Prolapse.
✔   Extrusion.
✔   Sequestration.





DISC PROLAPSE

   The herniated nucleus pulposus extends
through a tear in some of the annular
fibers, but still confined by the intact
outer most annular fibers

Tear is partial
X

↓



DISC EXTRUSION

• The herniated nucleus pulposus penetrates
through a complete tear of the annulus fibrosus.

• The extruded disc material may extend
superiorly or inferiorly, but remain attached to
the parent disc.
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DISC SEQUESTRATION
 (Free fragment)

• The disc herniates through a complete tear and
penetrate the posterior longitudinal ligament and lies
within the epidural space.

• The herniated disc breaks free of the parent disc
and can migrates superiorly or inferiorly within the
epidural space or into the neural foramen as a
separate fragment.
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Prolapse » partial tear

Extrusion » complete tear

Sequestration » free segment

*

H

I





11,

L2

L3

14

LE

St



Disc herniation / plain film
    Can plain film be used to diagnose disc

herniation ?
    NO
   Then why are plain films routinely ordered for

patients with low back pain ?
    Plain film is essential and may reveal the presence of one of the

common causes of back pain such as:
  - Degenerative disc disease.
  - Sacralization
  - Facet joint osteoarthritis.
  - Spondylolisthesis.
  - Neoplastic disease.



LUMBAR SPINE TUMORS

   Can be classified into two groups:
  1- Bone Tumors.
  2- Spinal Canal Tumors.



TUMORS OF THE SPINE

 1- Tumors of bone
     -  Hemangioma of Vertebral body.
     -  Osteoid osteoma
     -  Osteoblastoma
     -  Aneurysmal bone cyst
     -  Histiocytosis x (Eosinophilic granuloma)
     -  Multiple myeloma
     -  Metastasis



Tumors of the spinal canal
 - Intramedullary: occur inside the cord
❖  Ependymoma
❖  Astrocytoma
❖  Lipoma

 - Extramedullary-intradural:
   Occur within the meninges covering the spinal cord:
�  neurofibroma and schwannoma
�  Meningiomas
�  Dermoid and epidermoid

Spinal cord will be expanded

Spinal cord will be compressed

-
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Tumors of the spinal
canal /2

- Extradural:
   Appear between the meninges and the bones of

the spine:
o  Metastasis:
o  Meningiomas Lymphoma



Cervical spine MRI, 
sagittal view, T1

T2 T1 post contrast

Compressed cord » extra- medullary intra-dural tumor Avid enhancement » meningioma
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Cervical spine MRI, sagittal view, T2

Ring enhancement

Expanded cord » 
intra-medullary
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 هتاوج نوكب bone marrow لا فوشنب CT لا يز هفوشنب ام نوه bone لا ,MRI لا ىلع bone marrow signal intensity همسا يشا يف
fat لا فوشنب و cortex ىلع يعيبطلا .. دوسلاا طخلا يه يلا T1 نوكي high ىلع و T2 نوكي high  ذخاي ام و contrast 

high مزلا و low هنلا abnormal نوه low مزلا و high هنلا abnormal نوه اودخا ام مزلاو contrast اودخا م هنلا abnormal نوه
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MRI post contrast لا يه discitis لا صخشتب يلا ةروصلا

End plates 
are irregular 
and 
enhanced » 
discitis
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