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 The maxillae 

 The zygomata 

 The mandible 

 Nasal bones and paranasal sinuses 

 The orbit  

 



 







 Is also known as the malar bone 

 Forms the eminence of the cheek 

 It is a thin bony bar that articulate with the 
frontal, temporal and maxillary bones 

 



 The orbit is a 4 sided pyramidal bony cavity 

 The base of the pyramid is the open anterior 
part 

 the lateral, medial, superior and inferior walls 
of the pyramid directed postero-medially 
toward the apex where the optic foramen 
open  



The pyramidal shape of 
orbital cavity 

Optic 
foramen 



 The lateral orbital wall is part of the 
zygomatic bone 

 The superior orbital wall is part of the frontal 
bone 

 The medial and the inferior orbital wall is part 
of maxillary bone 

 





 Divided into 2 cavities by the nasal septum 

 The floor of the Nasal cavity is the roof of the 
oral cavity 

 

 



                                                                                                                                           



 The frontal sinuses 

 The ethmoid sinuses 

 The sphenoid sinuses 

 The maxillary sinuses 

 

 



 These 2 sinuses lie between the inner and 
outer tables of the frontal bone above the 
nose 

 

 



 



 It is a bony cavity that lies between the 
medial walls of the orbit and the lateral walls 
of the upper nasal cavity 



 



 Paired cavities in the body of sphenoid 

 Superior to it is the sella torsica  

 



 The largest of the paranasal sinuses 

 It embedded inside the body of the maxillary 
bone 
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Cerebral hemispheres 
• The cerebral hemispheres fill the skull 

above the Tentorium cerebelli 

• Right and left hemispheres connected by 

Corpus collosum 

• Otherwise separated by the median 

longitudinal fissure 

 



Cerebral hemispheres 
(cont.) 

• Each cerebral hemisphere consists 

from 4 main lobes: 

1. Frontal lobe 

2. Parietal lobe  

3. Occipital lobe 

4. Temporal lobe 



 



Cerebral cortex 
• The 4 main lobes of each cerebral hemispheres 

are separated by deep sulci : 

1. The lateral sulcus (separate the frontal lobe from 

the temporal lobe) 

2. The central sulcus (separate the frontal lobe 

from the parietal lobe) 

3. The parieto-occipital sulcus separate the 

parietal from occipital lobes (Medially) 



The frontal lobe 
• Includes all the cerebral cortex anterior to 

the central sulcus and superior to the lateral 

sulcus 

 



The parietal lobe 
The parietal lobe is posterior 

to the central sulcus and 

superior to the lateral sulcus 

 



The temporal lobe 
The temporal lobe lies inferior 

to the lateral sulcus and 

anterior to the occipital lobe 



The occipital lobe 
• The Occipital lobe lies posterior to the 

parietal and temporal lobes 

• Medially it is separated from the 

parietal lobe by the parieto-occipital 

sulcus 
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 Composed of 2 halves united at the 
middle 

 Each half comprises from a horizontal 
body and vertical ramus joined at the 
angle of the mandible 



 

 

 

 

 

 The condylar process articulate with the base 
of the skull at the TM joint 



 



 It is a synovial joint between the condyle of 
the mandible and the temporal bone. 

 



 



 



 There are 20 milk teeth, and in adulthood 
these are replaced by 32 permanent teeth 

 In each quadrant of the mandible: 

1. In children: 2 incisors, one canine, 2 molars. 

 

2. In adults: 2 incisors, one canine,2 premolars, 
3 molars  



 Each tooth consists from crown, neck and 
root 

 The crown is the exposed part of the tooth 
and is covered by the enamel 

 The pulp cavity occupies the middle of the 
tooth and is continues with the root canal 

 



 



 The oral cavity forms a passage from the lips 
to the oropharynx 

 It is filled mainly by the tongue and the teeth 
and is lined by mucous membrane 

 The salivary glands open into it 

 The roof is formed by hard palate (anterior) 
and soft palate (posterior) 

  





 



 These exocrine glands are situated symmetrically 
around the oral cavity and produce saliva 

 They are 3 pairs: 

1. The parotid glands 

2. Submandibular glands 

3. Sublingual glands 



 The largest salivary gland 

 Lies behind the angle of the jaw and in front 
of the ear 

 The parotid duct open at oral cavity 

 



 The submandibular gland lies in the floor of the 
mouth medial to the angle of the mandible 

 The sublingual is a small gland lies 
submucosally anterior to the submandibular 
gland and open directly into the floor of the 
mouth 

 



 



 Injecting radio-opaque media into salivary 
ducts 
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The pharynx 
• The pharynx is a muscular tube 

extends from the base of the skull 

to the oesophagus  at the level of 

C6 vertebra 



Relations  
• Superiorly the pharynx lies behind, and 

connected with the nasal & oral cavities 

• Inferiorly lies behind the larynx forming the 

laryngopharynx 

• Posteriorly lies on the cervical vertebrae and pre-

vertebral muscles 

 



 



 



Tonsils   
• The adenoid tonsil is a lymphoid tissue in the upper 

posterior part of the nasopharynx  

• The palatine tonsils are 2 and lies at the lateral walls 

of oropharynx 



The Adenoid  
 



Adenoid MRI 
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The Larynx 

• The larynx forms the entrance of the 
air way and responsible for the voice 
production 

 

 



THE LARYNX 

• It consists from 3 main cartilages: 

1- The epiglottis 

2- The Thyroid cartilage 

3- The cricoid cartilage 

Contents of the larynx is             vocal cords  



Relations  

• It extends from the base of the tongue to the trachea, 
lying at the level of 3rd to 6th cervical vertebrae. 

• Anteriorly : covered by 1- Muscles of neck  

                                              2- The skin 

• Posteriorly: the laryngopharynx and the esophagus 

 
 



The hyoid bone 
• U shaped bone between the Mandible and the 

thyroid cartilage 

• It slung the  whole larynx from above 
 

 



 



THE THYROID 

 



THE THYROID 

 



X-ray of the larynx 

 



 



The Thyroid gland 

• It consists from 2 lateral lobes joined in the midline 
by the isthmus 

• Each lobe is 4 cm length 

• Lies anterior and lateral to the trachea 

• It extends from the thyroid cartilage superiorly to 
the 4th -6th tracheal ring inferiorly 



 



Thyroid gland (goiter) 

 



Thyroid gland US 

 



Parathyroid Glands 

• 4 small endocrine glands (may be 2-6) 

• 6 mm in length 

• Lies posterior to the thyroid gland with in its 
sheath 

 

 

 



Parathyroid US 
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The ventricles 
 These are spaces filled with CSF within the brain 

 These are:  

1. Two lateral ventricles inside the 2 cerebral hemispheres 

2. The 3rd and 4th ventricles are midline in position which 
are continuous with the central canal of the spinal cord 

 The ventricle system is also continuous with the 
subarachnoid space around the brain    



 



 



 



Lateral ventricles 
 There is one lateral ventricle in each cerebral 

hemisphere 

 Each ventricle consists from : 

1. Frontal (anterior) horn 

2. A body 

3. Temporal (Inferior) horn 

4. Occipital (posterior) horn 



 



Frontal (anterior horn) of the 
lateral ventricle 
 It extend into the frontal lobe  

 Its roof is the corpus callosum 

 The floor is the caudate nucleus 

 



Body of lateral ventricle 
 It is within the parietal lobe 

 The roof  and lateral wall is the corpus callosum 

 The floor is the thalamus and caudate nucleus 



Temporal (inferior) horn of the 
lateral ventricle 
 Extends into the temporal lobe 

 The caudate nucleus lies on the roof of Temp. horn 

Occipital (posterior) horn of the 
lateral ventricle 

 Extends into the occipital lobe posteriorly 

 

 



The third (3rd) ventricle 
 It is a slit like space between the 2 thalami 

 Its lateral walls are formed by the thalami 

 The floor of the 3rd ventricle is formed by the 
hypothalamus 



The 4th ventricle 
 The floor is the pons and upper part of medulla 

 The roof is the cerebellum 



Radiology 
 Plain skull X ray: the ventricles cannot seen  

 CT and MRI: the ventricles can be visualized by both 
CT and MRI 



 



MRI 
 



MRI 
 



CSF 
 The total volume of the CSF is 150 ml 

 Produced by the choroid plexuses of all ventricles  

 Runs into circulation inside the CNS 

 Absorbed by the arachnoid villi  



Meninges  (أغشية الدماغ)السحااي  
 3 layers of meninges cover the brain and spinal cord 

 These are from out inwards: 

1. The Dura mater 

2. The Arachnoid mater 

3. The Pia mater 



The Dura mater 
 The tough outer membrane  

 There are 3 sites of the dura of anatomical 
importance: 

1. The falx cerebri: is a large, crescent-shaped fold of 
meningeal layer of dura mater that descends 
vertically in the longitudinal fissure between the 2 
cerebral hemispheres 

2. The Diaphragma Sellae: dura mater that covers the 
sella torsica (and pituitary gland) from above  



The Dura mater (cont.) 
3.     The Tentorium cerebelli: is a horizental septum of 
dura that separate the occipital lobe from the    cerebellum 



 



 



 



CT 
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 The arterial supply of the brain is derived 
from the internal carotid arteries (ICA) and 
vertebral arteries. 

 The ICA enters the skull through the 
carotid canal. 

 
 

 

 

 

 



 



 



 The cervical portion of the ICA has no branches. 

 The main branches that are visible by angiography 
are: 

1. Ophthalmic artery 

2. Anterior cerebral artery 

3. Middle cerebral artery  

 

 

 



 It passes anteriorly and enters the optic 
foramen inferior and lateral to the optic nerve 

    to supply the eye 



 

ICA 

O
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 Arise from ICA 

 Passes anteriorly and superior to the optic 
chiasma 

 Run superior to the corpus callosum  

 Supply the medial and superolateral aspect of 
cerebral hemisphere 

 



 

Anterior cerebral 
Art 

Corpus callosum 



 It is the largest branch of ICA 

 Passes laterally and supplies the most 
of the lateral surface of cerebral 
hemisphere 



 



 2 arteries (Right and Left) 

 The  VA arises from the subclavian artery 

 Enters the skull through the foramen 
magnum 

 Then it pass anterior to the medulla 
oblongata 

 The 2 vertebral arteries then unite anterior to 
the pons to form the basilar artery 

 





 Formed by the union of 2 vertebral arteries 
(anterior to the pons) 

 The branches of the basilar artery are : 

1. Pontine artery: supplies the pons 

2. Anterior inferior cerebellar : supplies the inferior 
surface of the cerebellum 

3. Superior cerebellar artery: supplies the superior 
surface of the cerebellum 

4. Posterior cerebral arteries (right and left): 
supplies the thalamus, temporal lobe and 
occipital lobe 



 Position: it encloses the  optic chiasm above 
the sella torsica 

 Consists from the anastomosis between: 

1. Right and left internal carotid arteries and 
their branches 

2. Posterior cerebral arteries  

 



 



 Plain radiology: the arteries are not visible 
unless calcified 

 Angiography: by injecting contrast media via 
catheter into the internal carotid or vertebral 
arteries 

 CT: with contrast enhancement 

 MRI: arteries are usually visible without 
contrast 
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 The veins draining the CNS do not follow the 
same courses as the arteries that supply it 

 

 The intracerebral veins do not have valves 

 



 They are large low-pressure veins within the 
folds of Dura mater  

 These are:  

1. The superior sagittal sinus  

2. The inferior sagittal sinus  

3. The straight sinus  

4. The transverse sinuses 

5. The sigmoid sinuses 

6.  The cavernous sinus 

 

 

 

 

 

 



 

Superior sagital sinus 

Confluence of sinuses Transverse sinus 



 The superior sagittal sinus starts anteriorly 
and runs posteriorly in the midline to the 
confluence of sinuses 

 The inferior sagittal sinus runs in the lower 
free edge of the falx cerebri 

 The straight sinus runs in the tentorium, until 
it ends at the confluence of sinuses 

 

 

 



 

Superior sagittal sinus 
Inferior sagittal sinus 

Straight sinus 

Confluence of sinuses Transverse sinus 



 The transverse sinuses: the left and right runs 
from the confluence of the sinuses to end at 
the mastoid bone where they turn anteriorly 
and become the sigmoid sinus 

  The sigmoid sinuses continue out side the 
skull as the internal jugular vein 

 The cavernous sinus:  on either side of 
pituitary gland 



 

Confluence of sinuses 

Transverse sinus 

Sigmoid sinus 

Cavernous sinus 

Straight sinus 



 MR venography: the primary method 
of demonstrating the cerebral venous 
sinuses 
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The spinal cord 
 The spinal cord extends from the medulla oblongata at 

the foramen megnum to the conus medullaris distally. 

 The conus medullaris lies at the level of lower limit of 
L1 (or) the upper limit of L2 in adult 

 Beyond the conus medullaris is a prolongation of pia 
mater called the Filum terminale 



 





 



 Conus medullaris 

Cauda equina 

Subarachnoid space 



Spinal nerves 
 From the spinal cord 31 segmental nerves arise on each 

side: 

1. 8 cervical 

2. 12 thoracic 

3. 5 lumbar 

4. 5 sacral 

5. 1 coccygeal 

* The part of spinal cord from which a pair of spinal 
nerves arise is called the spinal segment 



Cross section of the spinal cord 
 The spinal cord is elliptical in cross section 

 It has a deep anterior median sulcus which contains 
the anterior spinal artery 

 the small central canal transmits cerebrospinal fluid 
(CSF), it is continuous with the 4th ventricle from 
above 

 Around the central canal is H shaped area of Gray 
matter 

 Out side the gray matter is the white matter 

 

 



Cell body 



The spinal meninges 
 3 layers of meninges (dura, arachnoid and pia maters) 

cover the spinal cord as in the brain 

 The subarachnoid space contains the CSF lies between 
the arachnoid and Pia maters 



Radiological features of the spinal 
cord 
 Myelographic technique: 

Lumber puncture is performed at a level below L1/L2 
and above L5 and contrast media can be injected in the 
subarachnoid space 

The subarachnoid space extends along the nerve roots 
allowing visualizing by myelography of the nerve roots 
in their sheaths of meninges  

 

 CT can be done with or without contrast media 



 



 



                                          

 

Thank U 



The Thorax 
Dr Ahmed Alsalman 



The thoracic cage 
• The floor of the thorax is the Diaphragm 

• The walls are made of skeleton (bones) and 

muscles 

• The bones are: 

i. 12 thoracic vertebrae 

ii. 12 ribs (and cartilages) 

iii. The sternum 

 



 



The ribs  
• 12 pairs of ribs: 

i. 7 true ribs 

ii. 3 false ribs 

iii. 2 floating robs 

 



Typical rib 
• The typical rib has : Head, neck, tubercle and shaft 

• The head articulate with 2 vertebrae (costovertebral joint) 

• The neck attached by a ligament with transverse process 

of the vertebra above 

• The tubercle articulates with the transverse process of the 

same vertebra (costotransverse joint) 

• Costovertebral and costotransverse joints are true synovial 

joints 

 



Atypical rib 
• The atypical ribs are: 

i. First rib : it articulates with T1 only 

ii. Second rib:  

iii. 10th rib: 

iv. 11th rib: has no tubercle 

v. 12th rib: has no tubercle 



Costal cartilages 
• These are unossified anterior ends of the ribs 

• The costal cartilages of the first 7 ribs articulate with 

the sternum (true ribs) 

• The 8th – 10th ribs articulate with the costal cartilages 

of the ribs above (false ribs) 

• The 11th and 12th costal cartilages end in the 

muscles of the abdominal wall (floating ribs)  

 



The Intercostal space 
• 3 muscles occupy the space between the 

ribs: 

i. External intercostal muscle 

ii. Internal intercostal muscle 

iii. Innermost intercostal muscle 

    These muscles help expand and shrink the 

size of the chest cavity to facilitate breathing 

 

 





Cervical ribs  
• These can be seen in 1-2% of cases  

• 50% of these cases are bilateral  



The sternum 
• This bone consists from : 

1. The manubrium: At the level of T3-T4 

2. The sternal angle: lies at the level of T4/T5 

disc space 

3. The body: lies opposite to T5-T9  

4. Xiphoid process: which remains 

cartilaginous in whole life 



 



 



 



 



 



 



The Diaphragm 
• The convex floor of the thorax 

• Originates from: 

i. Vertebrae (L1, L2 and L3) 

ii. Ribs (lower 6 costal cartilages) 

iii. Xephisternum  



Opening in the 
Diaphragm 

• These are the main opinings: 

1. Aortic: at level of T12 from which the aorta 

passes 

2. Esophageal hiatus at level of T10 

(esophagus passes through it) 

3. Caval opening: at level of T8 transmits the 

inferior venacava 



 



 



X ray of Diaphragm (PA 
view)  

• The highest point of the  right dome is at 

level of 6th intercostal space anteriorly 

(ranging from the 4th to 7th ribs) 

• The right dome is higher than the left by 2 

cm 

• The range of movement of the diaphragm 

with respiration is: 

1. Quiet respiration: 1cm 

2. Deep inspiration/expiration: 4 cm  



Normal position of the 
Diaphragm 
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Joints of the vertebral column 
 The movement between individual vertebrae is small 

 Maximum movement is at: 

1.  The atlanto-occipital joint  

2. The  atlanto-axial joint 

3. Cervico thoracic junction 

4. Thoracolumber junction 

 The joints between the vertebral bodies at the 
intervertebral discs are cartilaginous joints 

 

 



The atlanto occipital joint 
 Between the occipital condyle on each side of the 

foramen megnum and the superior articular 
surface of the atlas (synovial joint) 

 Allows flexion and extension and some lateral 
movement of the head 

 



 

Occipital condyle 



 The atlanto-axial joint allows rotation about a vertical 
axis of the head and atlas around the second cervical 
vertebra (the axis) 

 



The sacroiliac joint 

This joint is between the sacrum and the ilium on both 
side i.e. we have right and left sacroiliac joints 

 It is true synovial joint 

 



CT atlantoaxial joint 
 



 Posterior displacement of the condyle 



 



 



Ligaments of the Vertebral column 
 The anterior longitudinal ligament : extends from the 

occipital bone along the anterior surface of the 
vertebral bodies, its end is the upper part of sacrum 

 The posterior longitudinal ligament: Passes along the 
posterior surface of the vertebral bodies starting from 
the body of axis to the sacrum 

 Supraspinous ligament: is attached to the tip of the 
spinous process from the seventh cervical vertebra to 
the sacrum 



The intervertebral disc 
 The intervertebral disc is a fibrocartilagenous disc that 

separate vertebrae (body of vertebrae) 

 They allow a slight movement between 2 vertebrae 

 The major components of the intervertebral disc is the 
nucleus pulposus in the center and surrounded by the 
anulus fibrosus at the periphery 



Intervertebral disc 



LUMBER SPINE 
 



 



MRI 
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 The orbit contains: 

1. The globe 

2. Extra-ocular muscles 

3. The lacrimal gland 

4. The optic nerve 

5. The ophthalmic vessels 

The whole is embedded in fat 



 Composed of : 

1. Cornea (transparent anterior part) 

2. Sclera (opaque posterior part) 

3. Conjuctiva (the mucous membrane covers 

the anterior aspect of the eye) 

 

 



 There are 6 extrinsic ocular muscles that 

insert into the sclera: 

1. 4 rectus muscles (superior, inferior, lateral, 

and medial) 

2. Superior oblique muscle 

3. Inferior oblique muscle 



 



 



 



 THIS CONSISTS FROM: 

1. The lacrimal gland which lies in the supero-

lateral part of the orbit 

2. Lacrimal sac 

3. Nasolacrimal duct  

     (both lacrimal sac and nasolacrimal ducts 

lies at the infero-medial part of the orbit) 



 



 



 The globe of the eye composed from 3 

layers: 

1. The outer layer: sclera posteriorly and the 

cornea anteriorly  

2. The middle layer: uveal tract where the iris 

is the anterior part of it 

3. The inner layer is the retina  

( the optic disc lies at the inferior part of the 

retina) 



 



 



 It is of particular value in demonstrating the 

optic nerve 
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The External Ear  
Consists from: 

1. The Pinna (Auricle) 

2. The External auditory meatus 

The external auditory meatus is 3.5 cm long runs 
medially to the ear drum or tympanic membrane 

 



The middle ear 
 Lies between the tympanic membrane laterally and the 

inner ear medially. 

 The roof of the middle ear is the middle cranial fossa 

 Contains 3 bones: 

1. Malleus 

2. Incus 

3. Stapes  

 

 The lower part of the middle ear there is the Eustachian 
tube which opens into the lateral wall of the Naso-pharynx 

 

 

 

 



The mastoid air cells 
 The mastoid air cells are air-filled cavities within the 

mastoid process of the temporal bone of the cranium. 
Infection in these cells is called mastoiditis.  



Ear anatomy 
 



The inner ear 
 This is a fluid-filled sacs concerned with hearing and 

balance 

 It consists from: 

1. 3 semicircular canals and: 

2. The cochlea 

 

 The internal auditory meatus is a bony canal about 1 
cm long transmit the 7th and 8th cranial nerves 
connected with the inner ear medially 



Lateral X-ray of the skull 
 



CT inner ear 
 



MRI of inner ear 
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 The left common carotid artery (CCA) arises from 
the aortic arch* in front of trachea  

 

 The right CCA arises from the bracheo- cephalic 
trunk  behind the right sternoclavicular joint 

        

*(Aortic arch is at the level of T4 or second  
intercostal space) 



 The internal jugular vein lies on the lateral 
aspect of the CCA 

 

 The vagus nerve lying posteriorly between 
the CCA and the jugular vein 

 

 The common carotid artery bifurcates into 
internal and external branches at the level 
of C4 



The anatomical relations of the CCA are 
as follows: 

 Posteriorly is the sympathetic trunk 

 Medially is the trachea and esophagus 

 The thyroid gland lying anteromedially 

 Anterolaterally the CCA is covered by 
sternomastoid muscle 



 Posteriorly : is the prevertebral muscles at 
the level of C1-C3 

 

 Medially: is the lateral wall of pharynx 

 

 Anterolaterally: 

      Is covered by sternomastoid muscle 



 Medially is the lateral wall of pharynx  

 

 Anteromedially is the sternomastoid at first 
then it enter the substance of protid gland  



 The vertebral arteries are major arteries of 
the neck.  

  The vertebral arteries originate from the 
subclavian arteries at the level of C6. 

  Each vessel courses superiorly along each 
side of the neck through transverse foramena 
of the cervical vertebrae, merging within the 
skull through foramen magnum to form the 
single, midline basilar artery 
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The vertebral column (VC) 

• The VC has 33 vertebrae: 

1. 7 cervical vertebrae 

2. 12 thoracic vertebrae 

3. 5 lumbar vertebrae 

4. 5 sacral vertebrae (fused) 

5. 4 coccygeal vertebrae(fused) 



 



A Typical vertebra 

• A typical vertebra has a vertebral body 
anteriorly and a neural arch posteriorly 

• The neural arch consists from pedicles laterally 
and laminas posteriorly 

• The pedicles are notched superiorly and 
inferiorly to form with upper end lower 
vertebrae the intervertebral foramen (transmits 
the spinal nerves) 

 



 

Intervertebral foramen 



Spinal nerves 

• There are 31 paired spinal nerves: 

1. 8 cervical 

2. 12 thoracic 

3. 5 lumbar 

4. 5 sacral 

5. 1 coccygeal 



Processes of the vertebrae 

• Transverse process: 2 transverse processes arise 
at the junction of the pedicle with the lamina 
and extends laterally on each side 

• Spinous process formed posteriorly by fusion of 
2 sides of the lamina 



 

Transverse process 

Spinal process 

Vertebral processes 

Superior articular process 



Vertebral processes 

 

Lateral view Superior view 



The cervical vertebra 

• The most distinctive features in cervical vertebra 
is the presence of the transverse foramen 

• This transverse foramen transmit the vertebral 
artery (except C7), and sympathetic nerves  

• The cervical vertebral canal is triangular in shape 

• The spinous process is small and bifid 

 



Cervical vertebra 

Neural arch 

Anterior 

posterior 



The C1 (Atlas) 

• It has no body as it fused with axis to form the odontoid 
process 

 

 

Axis vertebra (C2) Atlas vertebra (C1) 

Odontoid process 



Radiological features of the 
vertebrae 

 



Radiological features of the 
thoracic vertebrae 

• Air in the lungs is a good landmark of thoracic V. 

 



Lumber Vertebrae 

 



 

sacrum 
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Pituitary gland 

Pituitary gland 

Sellaturcica  

Infandibulum   

Hypothalamus  

Optic chiasm 

Sphenoid sinus 







Pituitary G. 

Sphenoid sinus 

Corpus callosum 

Cerebrum  

Cerebullum  
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Lateral 
ventricles 

3rd ventricle 

4th ventricle 

Central canal of 
S.C, 



 



 



 

Anterior 
horns of the 

lateral 
ventricles 

Body of 
lateral vents. 

Posterior 
horns of 

lateral vents. 
Inferior 
horns of 

lateral vents. 



 

Antrior horn of lateral vent. 

The roof is the corpus 
callosum 

The floor is the caudate 
nucleus 



 
Body of lateral ventricle 

The roof & lateral wall is 
the corpus callosum 

The floor is the Thalamus and 
caudate nucleus 



 

posterior or occipital 
horn of lateral vent. 

posterior horn 
Lies into occipital lobe 

posteriorly 

Inferior horn 

Inferior or temporal horn lies 
inside temporal lobe 

The roof of the inferior horn is 
the caudate nucleus 



3rd ventricle  
 

3rd ventricle The thalamus 

The hypothalamus 



 



 

Corpus callosum 

thalamus 

pons 

cerebellum 



MRI 
 



MRI 
 



 



 



 



CT 
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The Mid brain 

 

Superior colliculus 
Inferior colliculus 



Pons  

 



Basilar artery 

Vertebral arteries 

Pons  



Medulla  

 



The cranial nerves 

 



 

The cerebullum 



The Cerebullum 

4th ventricle Pons  



MRI 

 

cerebellum Brain stem 



Brain stem 

 



 

Brain stem 



 

cerebellum 
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The corpus callosum 
 The C.C. is a large midline mass 

 Connect both hemispheres 

 10 cm long 

 Consists of (from anterior to posterior): 

1. Rostrum the 1st part 

2. Genu  

3. Trunk or body is the main mass fibers 

4. Splenium (thickend posterior part) 



The corpus callosum 
 



 



 



The thalamus 
 Function: Regulation of consciousness, sleep, and 

alertness.[ 

 The medial surface of the thalamus constitutes the 
upper part of the lateral wall of the third ventricle.  

 connected to the corresponding surface of the 
opposite thalamus by a flattened gray band, the 
interthalamic adhesion.  

 



 



 



 



 



Hypothalamus  
 

 

Function: control of autonomic activity 

The hypothalamus forms the floor of the 3rd 
ventricle 

 



Hypothalamus (MRI)  
 



PINEAL Gland 
 The pineal gland is a small, pea-shaped gland in the 

brain 

 Function: isn't fully understood. Researchers do know 
that it produces and regulates some hormones, 
including melatonin. Melatonin is best known for the 
role it plays in regulating sleep patterns.  

Lies between the posterior end of thalamus and the 
splenium 



Pineal gland 
 



Pineal body normal anatomy 
MRI 

 



Pineal body tumour 
MRI 
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Pituitary gland 
 Lies in the Sella Turcica (pituitary fossa) 

 Measures 12 mm in its transverse diameter 

 It has a hollow stalk connect the gland with the 
hypothalamus at the floor of third ventricle  called the 
Infundibulum  

 The pituitary gland composed from 2 lobes, Anterior 
and posterior 



The function of the pituitary g. 

 



 



 



 The anterior lobe is 5 times larger than the posterior 
lobe 

 In-between the 2 lobes lies a narrow zone called the 
pars intermedia  



Relations  
 Superior: the Diaphragma sellae (dura matter) and 

above it the optic chiasma 

 Inferior: the sphenoid sinus 

 Laterally: 

1. The dura mater, 

2. The Cavernous sinus,  

3. The Internal carotid artery 

4. The 3rd,4th and 6th cranial nerves 
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The Brainstem 

• The BS connect the cerebral hemispheres with 
the spinal cord 

• Extends from just above the tentorial hiatus to 
just below the foramen magnum 

• The BS consists from 3 parts (from superior to 
inferior: 

1. The midbrain 

2. The pons 

3. The medulla  

 

 



 



The brain stem 

 



The Midbrain 

• Posterior to midbrain 4 rounded 
prominences (the superior and inferior 
colliculli) 

• The third cranial nerve emerges anteriorly 

• The 4th cranial nerve emerges from the 
dorsal surface of the midbrain  



 



Pons  

• Anteriorly the basilar artery lies 

• Posteriorly the pons forms a part of the floor 
of 4th ventricle 

• The 5th cranial nerve emerges from the 
anterolateral surface of the pons 

• The 6th cranial nerve emerges from the 
midline anteriorly 

• The 7th and 8th cranial nerves emerge at the 
junction of pons with the medulla 



Pons  

 



Medulla oblongata 

• Posteriorly : the upper part of the medulla 
forms the floor of the fourth (4th) ventricle 

• Cranial nerves: 4 cranial nerves emerges from 
medulla, the 9th, 10th, 11th and 12th cranial 
nerves 



Medulla  

 



The cranial nerves 

 



Cerebellum  

• Consists from 2 hemispheres  

• Lies in the posterior fossa of the skull  

• Separated from the occipital lobe by the 
tentorium cerebelli  

• And separated from the pons and midbrain by 
the fourth (4th) ventricle 

• The cerebellum lies on the occipital bone 
posteriorly 



 

The cerebullum 



4th ventricle  

4th ventricle Pons  



MRI 

 

cerebellum Brain stem 



Brain stem 

 



 

Brain stem 



 

cerebellum 
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The pleura 
 The pleura is a serous membrane that: 

1. Cover the lung (visceral pleura)  

2. Lines the thoracic cavity (parietal pleura) 

 Parts of the pleura are named according to site e.g. 
diaphragmatic, mediastinal and apical.  

 

 

 

 

 

 

 

 

 

 



Lower limits of pleura at rest 

Visceral pleura Parietal pleura 

Anterior  6th costal 
cartilage 

7th costal 
cartilage 

Mid-axillary line 8th rib 10th rib 

Posterior  T10 T12 



 



 



 

Pleural layers 



Pleural effusion 
 



 



Pleural effusion 
 



Pleural effusion 
 



Pneumothorax  
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Lateral 
ventricles 

3rd ventricle 

4th ventricle 

Central canal of 
S.C, 



 



 



 

Anterior 
horns of the 

lateral 
ventricles 

Body of 
lateral vents. 

Posterior 
horns of 

lateral vents. 
Inferior 
horns of 

lateral vents. 



 

Antrior horn of lateral vent. 

The roof is the corpus 
callosum 

The floor is the caudate 
nucleus 



 
Body of lateral ventricle 

The roof & lateral wall is 
the corpus callosum 

The floor is the Thalamus and 
caudate nucleus 



 

posterior or occipital 
horn of lateral vent. 

posterior horn 
Lies into occipital lobe 

posteriorly 

Inferior horn 

Inferior or temporal horn lies 
inside temporal lobe 

The roof of the inferior horn is 
the caudate nucleus 



3rd ventricle  
 

3rd ventricle The thalamus 

The hypothalamus 



 



 

Corpus callosum 

thalamus 

pons 

cerebellum 



MRI 
 



MRI 
 



 



 



 



CT 
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The External Ear  
Consists from: 

1. The Pinna (Auricle) 

2. The External auditory meatus 

The external auditory meatus is 3.5 cm long runs 
medially to the ear drum or tympanic membrane 

 



The middle ear 
 Lies between the tympanic membrane laterally and the 

inner ear medially. 

 The roof of the middle ear is the middle cranial fossa 

 Contains 3 bones: 

1. Malleus 

2. Incus 

3. Stapes  

 

 The lower part of the middle ear there is the Eustachian 
tube which opens into the lateral wall of the Naso-pharynx 

 

 

 

 



The mastoid air cells 
 The mastoid air cells are air-filled cavities within the 

mastoid process of the temporal bone of the cranium. 
Infection in these cells is called mastoiditis.  



Ear anatomy 
 



The inner ear 
 This is a fluid-filled sacs concerned with hearing and 

balance 

 It consists from: 

1. 3 semicircular canals and: 

2. The cochlea 

 

 The internal auditory meatus is a bony canal about 1 
cm long transmit the 7th and 8th cranial nerves 
connected with the inner ear medially 



Lateral X-ray of the skull 
 



CT inner ear 
 



MRI of inner ear 
 



 



The Brainstem and Cerebellum 
L12 

Dr Ahmed Akram Alsalman 



The Brainstem 

• The BS connect the cerebral hemispheres with 
the spinal cord 

• Extends from just above the tentorial hiatus to 
just below the foramen magnum 

• The BS consists from 3 parts (from superior to 
inferior: 

1. The midbrain 

2. The pons 

3. The medulla  

 

 



 



The brain stem 

 



The Midbrain 

• Posterior to midbrain 4 rounded 
prominences (the superior and inferior 
colliculli) 

• The third cranial nerve emerges anteriorly 

• The 4th cranial nerve emerges from the 
dorsal surface of the midbrain  



 



Pons  

• Anteriorly the basilar artery lies 

• Posteriorly the pons forms a part of the floor 
of 4th ventricle 

• The 5th cranial nerve emerges from the 
anterolateral surface of the pons 

• The 6th cranial nerve emerges from the 
midline anteriorly 

• The 7th and 8th cranial nerves emerge at the 
junction of pons with the medulla 



Pons  

 



Medulla oblongata 

• Posteriorly : the upper part of the medulla 
forms the floor of the fourth (4th) ventricle 

• Cranial nerves: 4 cranial nerves emerges from 
medulla, the 9th, 10th, 11th and 12th cranial 
nerves 



Medulla  

 



The cranial nerves 

 



Cerebellum  

• Consists from 2 hemispheres  

• Lies in the posterior fossa of the skull  

• Separated from the occipital lobe by the 
tentorium cerebelli  

• And separated from the pons and midbrain by 
the fourth (4th) ventricle 

• The cerebellum lies on the occipital bone 
posteriorly 



 

The cerebullum 



4th ventricle  

4th ventricle Pons  



MRI 

 

cerebellum Brain stem 



Brain stem 

 



 

Brain stem 



 

cerebellum 
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 The left common carotid artery (CCA) arises from 
the aortic arch* in front of trachea  

 

 The right CCA arises from the bracheo- cephalic 
trunk  behind the right sternoclavicular joint 

        

*(Aortic arch is at the level of T4 or second  
intercostal space) 



 The internal jugular vein lies on the lateral 
aspect of the CCA 

 

 The vagus nerve lying posteriorly between 
the CCA and the jugular vein 

 

 The common carotid artery bifurcates into 
internal and external branches at the level 
of C4 



The anatomical relations of the CCA are 
as follows: 

 Posteriorly is the sympathetic trunk 

 Medially is the trachea and esophagus 

 The thyroid gland lying anteromedially 

 Anterolaterally the CCA is covered by 
sternomastoid muscle 



 Posteriorly : is the prevertebral muscles at 
the level of C1-C3 

 

 Medially: is the lateral wall of pharynx 

 

 Anterolaterally: 

      Is covered by sternomastoid muscle 



 Medially is the lateral wall of pharynx  

 

 Anteromedially is the sternomastoid at first 
then it enter the substance of protid gland  



 The vertebral arteries are major arteries of 
the neck.  

  The vertebral arteries originate from the 
subclavian arteries at the level of C6. 

  Each vessel courses superiorly along each 
side of the neck through transverse foramena 
of the cervical vertebrae, merging within the 
skull through foramen magnum to form the 
single, midline basilar artery 
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Pituitary gland 
 Lies in the Sella Turcica (pituitary fossa) 

 Measures 12 mm in its transverse diameter 

 It has a hollow stalk connect the gland with the 
hypothalamus at the floor of third ventricle  called the 
Infundibulum  

 The pituitary gland composed from 2 lobes, Anterior 
and posterior 



The function of the pituitary g. 

 



 



 



 The anterior lobe is 5 times larger than the posterior 
lobe 

 In-between the 2 lobes lies a narrow zone called the 
pars intermedia  



Relations  
 Superior: the Diaphragma sellae (dura matter) and 

above it the optic chiasma 

 Inferior: the sphenoid sinus 

 Laterally: 

1. The dura mater, 

2. The Cavernous sinus,  

3. The Internal carotid artery 

4. The 3rd,4th and 6th cranial nerves 
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The corpus callosum 
 The C.C. is a large midline mass 

 Connect both hemispheres 

 10 cm long 

 Consists of (from anterior to posterior): 

1. Rostrum the 1st part 

2. Genu  

3. Trunk or body is the main mass fibers 

4. Splenium (thickend posterior part) 



The corpus callosum 
 



 



 



The thalamus 
 Function: Regulation of consciousness, sleep, and 

alertness.[ 

 The medial surface of the thalamus constitutes the 
upper part of the lateral wall of the third ventricle.  

 connected to the corresponding surface of the 
opposite thalamus by a flattened gray band, the 
interthalamic adhesion.  

 



 



 



 



 



Hypothalamus  
 

 

Function: control of autonomic activity 

The hypothalamus forms the floor of the 3rd 
ventricle 

 



Hypothalamus (MRI)  
 



PINEAL Gland 
 The pineal gland is a small, pea-shaped gland in the 

brain 

 Function: isn't fully understood. Researchers do know 
that it produces and regulates some hormones, 
including melatonin. Melatonin is best known for the 
role it plays in regulating sleep patterns.  

Lies between the posterior end of thalamus and the 
splenium 



Pineal gland 
 



Pineal body normal anatomy 
MRI 

 



Pineal body tumour 
MRI 
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The spinal cord 
 The spinal cord extends from the medulla oblongata at 

the foramen megnum to the conus medullaris distally. 

 The conus medullaris lies at the level of lower limit of 
L1 (or) the upper limit of L2 in adult 

 Beyond the conus medullaris is a prolongation of pia 
mater called the Filum terminale 



 





 



 Conus medullaris 

Cauda equina 

Subarachnoid space 



Spinal nerves 
 From the spinal cord 31 segmental nerves arise on each 

side: 

1. 8 cervical 

2. 12 thoracic 

3. 5 lumbar 

4. 5 sacral 

5. 1 coccygeal 

* The part of spinal cord from which a pair of spinal 
nerves arise is called the spinal segment 



Cross section of the spinal cord 
 The spinal cord is elliptical in cross section 

 It has a deep anterior median sulcus which contains 
the anterior spinal artery 

 the small central canal transmits cerebrospinal fluid 
(CSF), it is continuous with the 4th ventricle from 
above 

 Around the central canal is H shaped area of Gray 
matter 

 Out side the gray matter is the white matter 

 

 



Cell body 



The spinal meninges 
 3 layers of meninges (dura, arachnoid and pia maters) 

cover the spinal cord as in the brain 

 The subarachnoid space contains the CSF lies between 
the arachnoid and Pia maters 



Radiological features of the spinal 
cord 
 Myelographic technique: 

Lumber puncture is performed at a level below L1/L2 
and above L5 and contrast media can be injected in the 
subarachnoid space 

The subarachnoid space extends along the nerve roots 
allowing visualizing by myelography of the nerve roots 
in their sheaths of meninges  

 

 CT can be done with or without contrast media 
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The vertebral column (VC) 

• The VC has 33 vertebrae: 

1. 7 cervical vertebrae 

2. 12 thoracic vertebrae 

3. 5 lumbar vertebrae 

4. 5 sacral vertebrae (fused) 

5. 4 coccygeal vertebrae(fused) 



 



A Typical vertebra 

• A typical vertebra has a vertebral body 
anteriorly and a neural arch posteriorly 

• The neural arch consists from pedicles laterally 
and laminas posteriorly 

• The pedicles are notched superiorly and 
inferiorly to form with upper end lower 
vertebrae the intervertebral foramen (transmits 
the spinal nerves) 

 



 

Intervertebral foramen 



Spinal nerves 

• There are 31 paired spinal nerves: 

1. 8 cervical 

2. 12 thoracic 

3. 5 lumbar 

4. 5 sacral 

5. 1 coccygeal 



Processes of the vertebrae 

• Transverse process: 2 transverse processes arise 
at the junction of the pedicle with the lamina 
and extends laterally on each side 

• Spinous process formed posteriorly by fusion of 
2 sides of the lamina 



 

Transverse process 

Spinal process 

Vertebral processes 

Superior articular process 



Vertebral processes 

 

Lateral view Superior view 



The cervical vertebra 

• The most distinctive features in cervical vertebra 
is the presence of the transverse foramen 

• This transverse foramen transmit the vertebral 
artery (except C7), and sympathetic nerves  

• The cervical vertebral canal is triangular in shape 

• The spinous process is small and bifid 

 



Cervical vertebra 

Neural arch 

Anterior 

posterior 



The C1 (Atlas) 

• It has no body as it fused with axis to form the odontoid 
process 

 

 

Axis vertebra (C2) Atlas vertebra (C1) 

Odontoid process 



Radiological features of the 
vertebrae 

 



Radiological features of the 
thoracic vertebrae 

• Air in the lungs is a good landmark of thoracic V. 

 



Lumber Vertebrae 

 



 

sacrum 
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The Mid brain 

 

Superior colliculus 
Inferior colliculus 



Pons  

 



Basilar artery 

Vertebral arteries 

Pons  



Medulla  

 



The cranial nerves 

 



 

The cerebullum 



The Cerebullum 

4th ventricle Pons  



MRI 

 

cerebellum Brain stem 



Brain stem 

 



 

Brain stem 



 

cerebellum 
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The ventricles 
 These are spaces filled with CSF within the brain 

 These are:  

1. Two lateral ventricles inside the 2 cerebral hemispheres 

2. The 3rd and 4th ventricles are midline in position which 
are continuous with the central canal of the spinal cord 

 The ventricle system is also continuous with the 
subarachnoid space around the brain    



 



 



 



Lateral ventricles 
 There is one lateral ventricle in each cerebral 

hemisphere 

 Each ventricle consists from : 

1. Frontal (anterior) horn 

2. A body 

3. Temporal (Inferior) horn 

4. Occipital (posterior) horn 



 



Frontal (anterior horn) of the 
lateral ventricle 
 It extend into the frontal lobe  

 Its roof is the corpus callosum 

 The floor is the caudate nucleus 

 



Body of lateral ventricle 
 It is within the parietal lobe 

 The roof  and lateral wall is the corpus callosum 

 The floor is the thalamus and caudate nucleus 



Temporal (inferior) horn of the 
lateral ventricle 
 Extends into the temporal lobe 

 The caudate nucleus lies on the roof of Temp. horn 

Occipital (posterior) horn of the 
lateral ventricle 

 Extends into the occipital lobe posteriorly 

 

 



The third (3rd) ventricle 
 It is a slit like space between the 2 thalami 

 Its lateral walls are formed by the thalami 

 The floor of the 3rd ventricle is formed by the 
hypothalamus 



The 4th ventricle 
 The floor is the pons and upper part of medulla 

 The roof is the cerebellum 



Radiology 
 Plain skull X ray: the ventricles cannot seen  

 CT and MRI: the ventricles can be visualized by both 
CT and MRI 



 



MRI 
 



MRI 
 



CSF 
 The total volume of the CSF is 150 ml 

 Produced by the choroid plexuses of all ventricles  

 Runs into circulation inside the CNS 

 Absorbed by the arachnoid villi  



Meninges  (أغشية الدماغ)السحااي  
 3 layers of meninges cover the brain and spinal cord 

 These are from out inwards: 

1. The Dura mater 

2. The Arachnoid mater 

3. The Pia mater 



The Dura mater 
 The tough outer membrane  

 There are 3 sites of the dura of anatomical 
importance: 

1. The falx cerebri: is a large, crescent-shaped fold of 
meningeal layer of dura mater that descends 
vertically in the longitudinal fissure between the 2 
cerebral hemispheres 

2. The Diaphragma Sellae: dura mater that covers the 
sella torsica (and pituitary gland) from above  



The Dura mater (cont.) 
3.     The Tentorium cerebelli: is a horizental septum of 
dura that separate the occipital lobe from the    cerebellum 



 



 



 



CT 
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