
:مرکز آموزش مداوم دانشگاه علوم پزشکی دزفول برگزار می کند

:وبینار کشوری با عنوان

دیسک کمر و مراقبت های بعد از آن

: بخش اول
MRIآناتومی ستون فقرات و بررسی دیسک کمر در تصاویر 

: ارائه دهنده

علمی گروه علوم تشریحیهیات عضو -مقدمعباس حیدری دکتر 



آنچه از این بخش انتظار می رود

 بررسی مختصر ستون فقرات

 آنهابررسی انحناهای ستون فقرات و اختلالات مرتبط با

 آناتومی مهره ها بررسی

بررسی آناتومی دیسک کمر

بررسی مکان های رایج فتق دیسک

بررسی انواع فتق دیسک

 بررسی فتق دیسک و تنگی کانال مهره ای در تصاویرMRI



:مهره هاتقسیم بندی 

(Cervical)مهره گردنی 7

(Thoracic)مهره سینه ای 12

(Lumbar)مهره کمری 5

(Sacral)مهره خاجی 5

(Coccyx)مهره دنبالچه 3-4

مهره32

:  مهره1در صورت محاسبه دنبالچه به 
جفت عصب نخاعی31مهره و 30جمعا 

:فقراتبررسی مختصر ستون 
C7

C8



: قانون کلی اعصاب نخاعی

.هر عصب از زیر مهره هم نام خود عبور می کند

ناحیه گردن : استثناء ( سگمانC1تاC8)

 هر چه به انتهاینخاع با ستون مهره ها بدلیل تفاوت در طول
.نخاع نگاه کنیم، رشته ها زاویه بیشتری پیدا می کنند

T1

T11

L5

C7

C8



:انحنا4ستون فقرات دارای 

خاجیتوراسیک و انحنای خلفی در ناحیه 

(باقی مانده خم جنینی)خم اولیه 

کمریو در ناحیه گردنی قدامی انحنای 

(تشکیل پس از تولد و تکامل)خم ثانویه 

انحناهای ستون فقرات



اسکولیوزیس

کیفوزیس

لوردوزیس

اسکولیوزیسکیفو 

اختلالات ستون فقرات



Spine Curvature Disorders



اسکولیوزیس

کیفوزیس

لوردوزیس

اسکولیوزیسکیفو 



اسکولیوزیس
انحنای طرفی ستون فقرات





اسکولیوزیس

کیفوزیس

لوردوزیس

کیفو اسکولیوزیس



کیفوزیس
افزایش قوس مهره های پشتی





لوردوزیس
افزایش قوس مهره های کمری



(تیپیک یا معمول)آناتومی مهره ها 

:دارای بخش های مختلفی است از جملهمهره تیپیک یا معمول هر 

یک تنه
پدیکل یا پایک
 تیغهلامینا یا

کانال مهره ایفوق، مورد 3فاصل حد 

زائده خاری 

زوائد مفصلی فوقانی و تحتانی

(عمیق تر)بریدگی های مهره ای فوقانی و تحتانی 

"بین مهره ایحد فاصل بین آنها، سوراخ "



سوراخ بین مهره ای
یا

Intervertebral
foramen

قرار گیری بریدگی های مهره ای بر روی هم



Intervertebral 

foramen



(Cervical C1-C7)مهره گردنی 



Thoracic (T1-T12)ای مهره سینه 



Lumbar (L1-L5)کمری مهره 

 ترمهره ضخیم

بیشترین فشار بر روی این مهره ها

دیسک های قطور بین مهره ای

 زوائد خاری به صورت افقی

 و...( زائده خاری دوشاخ و)ویژگی های گردنی نبود

 در مهره های کمری( زائده خاری عمودی و رویه مفصلی)نبود ویژگی های سینه ای

 شوددر پایین به مهره خاجی یا ساکروم مفصل می



 ساکروم یا مهره خاجی(Sacrum S1-S5)

در نمای قدامی:
 (دارای سوراخ های قدامی ساکروم)مقعر

 بال(Ala)

 دماغه(Promontary)

 نمای خلفیدر:
محدب

دارای سوراخ های خلفی ساکروم

ستیغ های ساکروم
(میانی، داخلی، خارجی)





Intervertebral Disc



Intervertebral Disc



Intervertebral Disc



Intervertebral Disc



(سیاتیک)نخاع و اعصاب نخاعی 

 نخاع در کانال مهره ای از بالا تا حد دیسکL1-L2

 جفت عصب نخاعی31دارای

 اعصابL4-S3در تشکیل عصب بزرگ سیاتیک نقش دارند.

درد عصب در پشت ران و از زانو به پایین

 عمدتا دیسکL4-L5وL5-S1درگیر می شود.

L4-S3

Sciatic Nerve



LUMBAR MRI

T2 T1

T2

T1





انواع اختلالات ستون فقرات
Spinal Disorders types 

 Spine Curvature Disorders
o Lordosis

o Kyphosis

o Scoliosis

Nerve Compression Disorders

o Disc herniation
o Facet arthrosis

o Synovial cysts

o Spondylolisthesis and

o Epidural lipomatosis











Disc Herniation

Bulging Disc



Disc Herniation
Protrusion 

Extrusion



Disc Herniation

Migration

Migration indicates displacement of disc material away from the site

of extrusion, regardless of whether sequestrated or not.

Sequestration

The term sequestration is used to indicate that the displaced disc

material has lost continuity with the parent disc.

Intravertebral herniation

Intravertebral herniation or Schmorl node is herniation of disc

material in the vertical direction through a gap in the vertebral end

plate.



Localization of Herniated Discs

 Central

Since the posterior longitudinal ligament (PLL) is at its thickest in this region,
the disc usually herniates slightly to the left or right of this central zone.

 Subarticular

Because the PLL is not as thick in this region, this is the number one region
for disc herniations.

 Foraminal

It is rare for a disc to herniate into the intervertebral foramen.
Only 5% to 10% of all disc herniation occur here or farther out.
When herniations do occur in this zone, they are often very troublesome for
the patient. This is because a super-delicate neural structure called the 'Dorsal
Root Ganglion' (DRG) lives in this zone resulting in severe pain, sciatica and
nerve cell damage.

 Extraforaminal

Disc herniations in this region are uncommon.



 Disc herniation is displacement of disc material like nucleus pulposus, parts of the annulus fibrosus and

cartilage, beyond the limits of the intervertebral disc space.

 It can be focal ( < 90º), broad-based ( 90º-180º) or caused by bulging of the disc (> 180º).

Protrusion indicates that the distance between the edges of the disc herniation is less than the

distance between the edges of the base.

Extrusion is present when the distance between the edges of the disc material is greater than the

distance at the base.

Disc herniation
Systematic approach













A focal protrusion at the L5S1 level

The S1 nerve is compressed 

(arrow)







Stenosis of the Spinal Canal

Causes of spinal stenosis:

Most common

Bilateral facet arthrosis in combination with bulging of the disc and 

hypertrophy of the ligamentum flavum





Lateral recess stenosis

 Synovial cyst
 Synovial cysts are frequently seen in combination with facet arthrosis.

 Mostly they lead to stenosis of the lateral facet.

 When they are very large they can protrude into the foramen and cause

foraminal stenosis.

 Here a patient with severe arthrosis of the facet joints.

 Notice that there are many synovial cysts related to the arthrosis (red arrows).

 At the L5-S1 level a large cyst on the right compresses the S1-nerve (yellow

arrow).



Sagittal T2-weighted images of a patient with a

synovial cyst, that completely fills the

neuroforamen (arrow).

Notice that at first glance the foramen looks normal,

but the nerve seems to be missing.

The nerve is compressed by the cyst.



Patient with multiple osseous metastases:

At the level of L1L2 this causes spinal stenosis with

compression of the nerves (red arrow).

It is not that common for metastases to cause nerve

compression at the lumbar level.

At the thoracic and cervical level metastases frequently cause

compression because there is not much CSF surrounding the

myelum.



Fractures:

Fractures can cause stenosis of the spinal canal especially when there is 

displacement of bony structures like in burst fractures and fractures with 

rotation and translation.

Here a patient with an old burst fracture.

There is retropulsion of the posterosuperior fragment (red arrow) 

compressing the cauda (blue arrow).



Epidural lipomatosis:

Epidural lipomatosis is excessive amount of fat within the epidural space compressing the thecal sac.

Patients present with symptoms of spinal canal stenosis.

It is seen in patients with obesity, like in this case and in patients who are treated with steroids.

Continue with the axial images of this patient.



Foraminal stenosis

Causes of Foraminal stenosis:

 Facet arthrosis

 Disc herniation with upward migration

 Spondylolisthesis
 Stenosis of the neuroforamen is usually the result of a combination

of upward disc herniation and facet arthrosis.

 It is also frequently seen in patients with spondylolisthesis.

Spondylolisthesis is a condition in which one vertebra slips forward over the

one below it, usually L4 upon L5.

The shift results from either spondylolysis (stress fracture of the pars

interarticularis) or facetarthrosis with sliding of the facets.



Spondylolisthesis.



Spondylolisthesis vs spondylosis

 Spondylolisthesis (plural: spondylolistheses) denotes the slippage of one vertebra relative to the one

below.

 Spondylolisthesis can occur anywhere in the vertebral column but is most frequent in the lumbar spine,

particularly when due to spondylolysis at L5/S1 , and when due to degeneration at L4/5.



If such a fracture is present in one or both of the pars

interarticulari (plural), yet no slip has occurred, then the

condition is called a spondylolysis (figure left), which can be

just as painful and debilitating as a spondylolisthesis.

This is an axial CT image through the pedicles of L5 which

clearly demonstrates a rare unilateral (one-sided) fracture

through the pars (red arrow), which did not cause any

discernible slip on the sacrum.





Symptoms:

Patients may have back pain that is worse with activity. 

Many patients have pain or numbness in the legs or 

buttocks because of the presence of spinal stenosis.

As mentioned, most patients with spondylolisthesis have 

some degree of spinal stenosis. The spondylolisthesis 

makes the stenosis more severe.

So many patients with these coexisting conditions have leg 

discomfort, especially when walking. The symptoms are 

identical to patients with spinal stenosis.

Patients usually have worsening leg pain after walking a 

certain distance, and feel some relief when they bend 

forward on a cart or walker (shopping cart sign).



Diagnosis

Spondylolisthesis is diagnosed with X-rays of the lumbar spine in the

standing position. MRI is helpful in evaluating for spinal stenosis.

Note that X-rays show the slipped vertebra but do not show the degree

of spinal stenosis.





The END..


