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Announcements:

· Review sessions will be available for those who need to retake Anatomy Block I Exam.  Sessions will be on Thursdays from 6-8 pm with MSII Karl Pankowitz. Normal review sessions are on Tuesdays (6-8 pm) and Saturdays (10-12 pm).

· With the guest lecturers, we do not need to know all the details. Know the general orientation and understanding how bones and related structures look like on CT scans.

Introduction to cross sectional anatomy for head and neck combined with X-ray and CT scans.

[Scribe’s note to readers: Specific transverse sections and CT scans used by Vidic’ were not obtainable.  Instead, similar levels of cross-sections were approximated using available texts: Color Atlas of Anatomy, 4th Ed., Rohen; Atlas of Human Anatomy, 2nd Ed., Netter.  Scribe suggests that majority of focus be spent on given pages in reference books. ]

CT scans such as you have experienced already sometimes do not appear to be symmetrical left to right.  It is the discretion of the individual doing the diagnostic work to decide in which plane the body is to be cut.  Sometimes, when you see neck and head and you find that one side is different than other—do not attribute this to abnormality.

Cross-section 1 [Rohen: p.114] :

· Surrounding tissue between two hemispheres: Falx Cerebri

· Forget worrying about central nervous tissue.

· Vertebral bones should be clear. Notice the muscles; we cannot really discern exact muscles, but just notice the big musculature starting with the trapezius.

Cross-section 2 of Facial Region [Rohen: p.117]:

· We are witnessing orbits and nasal cavities.  We won’t go into details because it’s too early to evaluate everything right now.  Just notice special relationships.  Notice air spaces between nasal cavity and orbit.  Extremely important!  

· Paranasal system is divided into 4 groups:

· Frontal

· Sphenoidal (honeycomb-like)

· Maxillary

· Ethmoidal

· Note the bony lamina which separates these sinuses from orbit; this is the “paper-thin” or lamina papyracea. This is important to understand in trauma involving content of the orbits.

· If orbital content is compressed from the front backwards, this causes communication between nasal and orbital cavities.

· Note the sphenoid body. On top of it is the hypophyseal or pituitary fossa. Sphenoid body is represented here by a thin bone; everything else is air.  

· Some clinical application:  malignancy of pituitary is approached transnasally, by breaking nasal cavity bone….going through sphenoid air sinus….and the gland is right there.

· Rest of images are really kind of trivial because we know that we have already evaluated them.  

Drawing image:

Note nasal cavities with narrow spaces and labyrinth filled with air sinuses. Behind is sphenoid and a thin lamina that separates the nasal-paranasal space from the orbital contents.

Cross section 3:

· First, this triangle here represents the parotid gland. Everthing else follows. These two bony pieces here are condylar and coronoid processes of the mandible.

· Notice muscle on the outside: masseter and temporalis (surrounds coronoid process).

· Infratemporal space is what we dissected today. We will learn blood vessels and nerves.

Cross-section 4:

· We are still within floor of naval cavity here, guarded on the sides by yet another air sinus (maxillary).  Nasal cavity is practically surrounded by air spaces (frontal sinus on front; sphenoidal sinus on back; and ethmoidal sinus and maxillary sinus are on sides).

· If one is to penetrate surgically in this area (infratemporal fossa), we will hit the pterygopalatine fossa. Go through the maxillary sinus and make a window in the maxillary sinus just below infraorbital foramen and use the transsinusal route to break the back of the sinus and you are right in there.

· Just follow the elements that we have already identified.  Notice glands, blood vessels, nerves are tough to discern.  

Cross section 5:

· Observe the odontoid process of the atlas, which is seen better on next slide

· Extremely important joint: medium atlanto-occipital joint is located between dens and arch of atlas. It’s a key joint in neck. It is easily damaged in car accidents, sports events, etc. A young Chinese gymnast fell on head and paralyzed neck down four or eight years ago

· If odontoid process is fractured, atlas can glide on axis.

Cross section 6 in lower part of neck:

· Notice parotid gland, and mandible, and facial musculature (details not discernable), and muscles of the tongue, which we will deal with later.  Here we are beyond parotid gland.

· One point of reference is Sternocleidomastoid muscle.

· Know all the blood vessels.

· Outside carotid sheath are the sympathetics.  See prevetebral fascia and lateral vertebral muscles – scalene, etc.

· Find hyoid bone.

· Will learn organs of the neck later. Note the cartilage of the epiglottis and narrow part is pharynx.

· Everything else will be too much detail for this time.

Cross section 7 with fascia of neck [Netter: plate 30]:

Fascia of Neck: 

· Superficial cervical fascia (midline around sternocleidomastoid muscle and wraps around trapezius to midline) 

· Deep cervical fascia (visceral compartment of neck contains:

· Carotid sheath (blood vessels and nerve) 

· Extension of deep layer (Pretracheal fascia) and then everything else is Prevertebral fascia.

· Note: larynx, pharynx, parathyroid--everything contained in this fascia, known as visceral compartment of neck with prevertebral fascia (posterior), carotid sheath (laterally), and pretracheal fascia (anterior).

Cross section 8 of lowest segment of neck [Rohen: p.152]:

We will look at trachea with is continuation of larynx and esophagus which is continuation of pharynx, as well as blood vessels, subclavian a., etc.

We now switch from cross-sectional anatomy to X-ray images and CT scans.

X-ray of child skull:

· Some difference between neonatal skull and adult.  Will not enter into description of the facial segment, but we will look at the neocranium.

· You see dark zone between bony segments.  Ossification therefore has taken place but has not been completed. Much wider gaps seen in child skull than what you see in adult sutures; these gaps are the anterior fontanelle (bregma) and posterior fontanelle (lambda).

X-ray of adult skull:

· The adult skull for us and for the moment is only of interest as far as skeletal components – not really going into study of soft tissues. In view of what you have seen a moment ago, you can say with certainty that this is maxillary territory (with upper teeth), anterior nasal spine, pidiform(?) aperture, nasal cavity (outline of conchae).  

· When you take look at nasal cavity, be impressed that there is a lot of air around.  These are the sinuses of the paranasal system. Why do you have nasal cavity surrounded by air? Air is not really separating the same way that we are breathing. The air that we are breathing is of different temperature. Inflammation of the lung occurs if air is too cold. So air going through the nasal cavities has to be warmed up or cooled down

· If we assume that we don’t have these air spaces, then the orbits and brain will get too cold if air is cold.  Thus, Paranasal sinuses are an insulating system.  

· Also the importance of sinuses is that is provides the strength to facial architecture. Jean (?) from France studied 5000 dead bodies; he projected iron balls into the face of these people and studied the fracture lines of the face.  Conclusion was that those people that had well-developed sinuses had greater resistance to physical stress.  

· The main fact is that the sinuses are insulating system.

Sagittal section of head [Rohen: p.23, 36]:

· Focus on sphenoid body, pituitary fossa, and anterior and posterior clinoid processes.  Bottom of pituitary fossa is also roof of sphenoid sinus.  Transnasal approach to the pituitary will go as follows:

· Floor of anterior fossa, external acoustic meatus, and then outline of auricle.  Details of middle and internal ear.  

· Look for “big” things. Density of the skull varies. Immediately one would suspect

· In particular, geography of blood vessels is important. Know entire subclavian system.  Common carotid artery continues up and then there is more interest in external (slightly anterior and lateral of internal), than internal artery. Know branches of external artery. Try to identify bifurcation of artery. CN V is hidden under mandible. Have to pull the whole artery out to see it. Today, we will remove artery and will see maxillary and superficial temporal artery.  Internal carotid makes huge splash inside the cranium and that we will learn later on.  The branches to the brain and the cerebellum we will learn later on too.

· Again, you should not be really surprised. Focus where the action is: the orbit, the nasal spaces, the rest is bony anatomy and temporalis muscle, and so on….

· We see the ridge of the petrous part of temporal bone which subdivides the middle cranial fossa from the posterior cranial fossa. And then, in here, we have the same elements as before.  

Sagittal scan:

· Now, this scan, I’m showing to you just to appreciate once again how little bone that we have between the nasal and the orbit.  This is called lamina papyracea; is on the medial ethmoidal wall of orbit.  Other spaces here represent variety of air cells, and sphenoid sinuses, and so on.  

· Also note external acoustic meatus; and behind that, we are making a cut to yet another pneumatized bone, the temporal bone; mastoid process contains variety of air cells.

· The rest, again, we are not at orbital level, but level of maxillary sinus, or level of infratemporal space that we dissected today.  

· And here is the entire echelon on spaces within the middle and internal ear.  Again, will not differentiate what is what, just don’t be surprised that spaces exist.  Another thing to remember…..already told you about horizontal relationships….now remember this about vertical relationships

Coronal section of head [Netter: plate 42]:

· Orbit sits above the maxillary sinus, and above the orbit sits the frontal lobe of brain.  We know what is medial through the orbit – the ethmoid bone.  

· In neck trauma, the ways to identify the integrity of odontoid process with X-ray is done with a tube in the mouth.  Fracture of the odontoid process would be dislocated from rest of axis’ body.

· Now will move quickly through the rest – epiglottis, etc.

· Here, carotid artery is already subdivided into external and internal. Then we have hyoid bone and pieces of thyroid cartilage, sternocleidomastoid muscle; and we know the rest of the anatomy.

· And finally, we have thyroid gland. The space is already a subglottic segment, and the musculature other than the sternocleidomastoid muscle isn’t really distinct.

Pterygopalatine Fossa

· If you take the ramus of mandidble away, what bony anatomy are you going to find??  You will find convexity of maxilla…and behind that, you will pterygoid process (lateral plate).  Notice gap between these two which narrows down as we go along and finally closes.  This small amount of space is open laterally, but closed on opposite side, and that’s represented by that black thing here, except that bony piece has an opening that leads us  to the nasal cavity.

· Three components to pterygopalatine fossa: maxilla, pterygoid process, and that thing on the inside that we will see in a moment. Turn 180 degrees and look from nasal cavity outward, then that is what we see as the third component.

· Now, if we cut the skull at the high level of pterygopalatine fossa, then one bone of pterygopalatine fossa will be maxilla, then the other bone is pterygoid process, and the third bone is palantine box.  That is the space of pterygopalatine fossa. If we keep cutting the head lower and lower, these three things will come closer together. Then if we cut all the way down, we don’t have space anymore. Instead of space we have canals which are continuation of pterygopalatine fossa.
