بسم الله الرحمن الرحيم
Intraoral anatomy
First of all am really sorry for being late, actually it’s my false, good luck with your finals(
Todays’ subject about the intraoral anatomy and how it appears in radiographic images

Why it is important to know about intraoral anatomy (the natural structures inside our skull)??
In order to differentiate between it and other abnormalities we might face during our practice, because it’s unbelievable every time we see a fissure or space between two bones to think it is a fracture or a cyst.

It’s harder to deal with anatomy by radiographs than normal(like in the second year), because here there is superimposition between the structures, so you have to have a 3D image inside your head in order to be able to imagine the structures, for example when the nose is superimposed over the teeth so you have to imagine its natural position, also when you take a panoramic image the nasal contcha is super imposed so the inferior concha or turbinant (am not sure about the spelling)  appears smeared all the way over the maxilla. So you have to know these patterns and the physiology behind it in order to differentiate between them.
1- The maxillary incisal projection:

We can see bunch of teeth, nasal cavities, nasal septum….(in the picture below), but we can’t see the maxillary sinus(it’s too far away)
[image: image1.emf]                                                            
[image: image2.emf][image: image3.emf][image: image4.emf][image: image5.emf]In the radiograph, nasal cavities appear as spaces (radiolucent)and above them a structure called the inferior concha or turbinant appears more radio opaque which means that it is a tissue not a space [image: image6.emf],and the nasal septum as a line (radio opaque) .
[image: image7.emf]     

[image: image8.emf]    
[image: image9.emf]
In this picture we can see the anterior nasal spine( it is important in extraoral cephalometric analysis
[image: image10.emf]
In this picture we can see the nasal fossi
[image: image11.emf]in this picture we can see the incisive  foramen , the most important information we have to know about it are shape, size, margin character, in order to differentiate between normal and abnormal;  for example in cystic degeneration of the foramen it become heart shaped , larger with more corticated margins.
[image: image12.emf][image: image13.emf]Here we can see the median palatal suture which is normal and not a maxillary fracture.                  These palatal sutures seen in some percentage of your patients by radiograph.

[image: image14.emf]
In this picture we can see a faint radio opaque line (at the points of the arrows), actually this not a nasal bone nor a tooth hard structure, it is the soft tissue of the nose (the doctor said that you may be able to till the size of the patient nose ( ) .
It is good to see the soft tissue of the nose by an intraoral image in pathology, because in some pathological cases we might see calcifications here e.g. dystrophic calcification, or in people who have acne; they have some calcifications on their nose. 
[image: image15.emf]The upper arrows point to the soft tissue of the nose and lower arrows identify the lip line and here the normal site of the lip in more or less resting position.
2- Maxillary canine projection (area):
We will see a lot of things that we saw in the incisal area like part of the nose, lateral and central incisors, but here we can see the maxillary sinus , lateral fossa, canine eminence (which is the bulge that formed due to the large wide root of the canine at corners of your mouth which appear when you smile) and because it is bulge; both mesially and distally to it  we can see depressions in radiograph.
[image: image16.emf][image: image17.emf]
in these pictures we can see :                                  a- floor of the nasal fossa  .                                          b- Anterior border of the maxillary sinus .                    c- lateral fossa.
Actually the only differentiation between these areas is the degree of radiolucency, and this depends on thickness of the bone, i.e. thicker bone…. More attenuation… more white… less radiolucancy.
Thinner bone… less attenuation… less white… more radiolucancy . 
for example, maxillary sinus appear darker than the nasal cavity or the lateral fossa, which means it is more radiolucent which means it has thinner bone, and so on and so forth…
[image: image18.emf]The appearance of these structures might confused with some pathological cases but we will learn how to differentiate between them in the fourth year  in sha2 allah ( .
In this picture (tips of lower arrows) we can see the soft tissue of the nose, which indicates a wide nose, and this seen in African people mainly. (Tips of upper arrows) we can see the nasolabial fold.
These two structures are not always seen in the maxillary canine projection (area), i.e. if the exposure is high you will not see them, if the patient is thin you will not see them because his soft tissues are thin also, if the geometry is not correct or you changed the angulations you will not see them also. But if you saw them you should know they are normal structures.
[image: image19.emf]
Arrows to the right point at floor of the nasal fossa, and arrows to the left point at borders of maxillary sinus, we notice here that these borders reach area between the roots of 2nd premolar and 1st molar, this is called pneumatization of the maxillary sinus, which means it becomes bigger and occupy larger area and that push it to restrict itself in between   roots.
Of course we don’t see it always but if we see it, it is not abnormal but a variation of normal, also it’s not seen in a large percentage of people. 

[image: image20.emf]
[image: image21.emf]
In this picture the upper arrow points at a pathological structure (apical rarefying ostietis), and the lower arrow at the lateral fossa.
But how we can tell that this abnormal and that normal??                                           1- Lower arrow, normal because it has a trabicular pattern inside it, the lamina dura mesial and distal to it still intact, also we already know that here is the normal position for the lateral sinus so it couldn’t be something else.

2-Upper arrow, abnormal because it don’t have a trabicular pattern inside it, it has margins, this structure shouldn’t be here normally, it surrounds the apex of the root which is a characteristic for periapical disease, finally and the most important there is no lamina dura around the tooth which is not correct and either indicate a local or systemic disease (we gonna talk about it later).
3- Maxillary premolar projection:                                                                                                                                                 we moved a little bit laterally and backward, we don’t expect to see nose for example, but we expect to see a lot of sinuses, zygomatic (malar) process (this process is super imposed on molar and premolar projections), more posterior teeth, and sometimes you may see septa in the maxillary sinus like in this picture
[image: image22.emf][image: image23.emf][image: image41.emf]
[image: image24.emf]

Upper arrows point at the zygomatic(malar) process, and it appears U or J shaped radio-opacity. It is not the floor of the maxillary sinus for two reasons, 1- the floor of the sinus is thin cortical bone 2-also it is sharper than here because it is not super imposed on something as in here.

[image: image25.emf]1-


Here is the floor of the maxillary sinus, and you can notice the differences between it and the previous picture(thickness, sharpness).                                                                                                     The arrow points at a septum.
[image: image26.emf]
Normally the maxillary sinus filled with air, so in radiograph  we see it as a space but if  we saw the mucosa around It this means it is thicker mucosa due to an inflammatory process(viral, bacterial, fungal, allergy…). So thick mucosa in the sinus is not a healthy mucosa. In this picture, lower arrows show thickened membrane around the sinus which is abnormal.                                 

[image: image27.emf]
In this picture the arrows point at the nasolabial fold, we see it more mesial here because we are more posterior.
[image: image28.emf]
These two pictures show more examples on maxillary sinus pneumatization, as you can see here these two patients choose to put bridges instead of implants 

(Note: some cases of pneumatization, the sinus reach the crest of the bone, and if you put a prop on the crest for an edentulous patient, you may reach inside the sinus.)
4-Maxillary molar projection:

We are more posterior here, so we can see the hammular process, and the medial pterygoid plate, and sometimes the coronoid process (but coronoid process comes from the mandible and you only see it if the horizontal angulation of your x-ray is too distal which is a wrong situation, not because the patient opening his mouth), so it is not typical to see it in this projection.
[image: image29.emf]
In the previous picture:

a- Maxillary tubirosity                                         d-  pterygoid plate

b- Coronoid process                                            e-  zygoma (dotted line)
c- Hammular process                                          f-  maxillary sinus
We also can notice the impacted third molar.

Here we can see the ma[image: image30.emf]xillary tubirosity. It is important in prostho in retention of dentures, and in surgery when extracting third molar which appear when there is a fracture in this tubirosity so we are in a direct contact with the maxillary sinus.

[image: image31.emf] 

[image: image32.emf]This photo is too way far back, because the hammular notch appear easily (lower arrow). 
Upper arrow points at the maxillary tubirosity.

[image: image33.emf][image: image34.emf][image: image35.emf][image: image36.emf][image: image37.emf] This picture has a lot of arrows, but the most important is to differentiate between maxillary sinus (lower white arrows), which has thin and sharp border, and the zygomatic process (upper white arrow), which appear thick and distorted.
Upper black arrows to the left, point at a neurovascular canal, the doctor describe it as a radiolucent line (the canal) surrounded by a radio-opaque area (walls of the canal).actually it is not clear here, so I advise you to back to doctor slides. You only see them in 2% of radiographs.
[image: image38.emf]
In this picture you may confused whether this dome like structure comes from inside the sinus or a periapical lesion. The only differentiation is : if you see the sharp thin border of the maxillary sinus surrounding the dome then it is a periapical lesion (odontogenic issue; inflammation, cyst…) this lesion is extensile, but if the border of the maxillary sinus is not surrounding the dome (as in the lower arrows here), then it is a lesion inside the sinus, also it is not extensile. Later on you will know that this lesion is called maxillary pseudocyst (this cyst don’t need a management because it is just a collection of mucosa that come and go, they usually appear at seasons of allergy and hay fever).
If you saw a lesion without the floor of the sinus at all, which indicates a destruction of the floor, then this lesion is a malignancy. So destruction in the floor of the sinus is always bad, if you didn’t find it this indicates a malignancy.
[image: image39.emf]
[image: image40.emf]
In this picture we can see a forth molar which called distomolar and it is a supernumerary tooth
5- mandibular incisal projection:
We can see lingual foramen around it genial tubercle, and mental ridge; which is a bony ridge bilateral on the mental area it is more prominent in males.

a-lingual foramen

b-genial tubercle

c-mental fossa

d-mental bridge
Mental ridges appear radio-opaque because they are thicker bone (pronounced areas in the chin).

Here we can see mental fossa which is a depression on the labial surface of the mandible. In radiographs it appear as a radiolucent areas around roots of mandibular incisors and it could be mistaken for pathology .
But we can tell that they are normal from the presence of lamina dura and its normal position.

This photo indicates a pathological condition because there is no lamina dura around the roots. But how we can decide whether it is an inflammatory lesion or non inflammatory??
By teeth vitality, if teeth are vital then it is inflammatory and you can start root canal treatment, but if it is non vital then it is non inflammatory                 (trauma, bone disease for example) and here you don’t start root canal treatment.
6- mandibular canine projection:

We will see some things that we saw in the incisal projection like the lingual foramen, mental ridge, but we sure gonna see the mental foramen, and sometimes the mandibular canal which appear more prominent at the premolar projection.

It is important to identify the mandibular canal because:

1- lesions above the canal have different diagnosis from lesions under the canal

(Above= odontogenic lesions mainly.)
2-how lesions around the canal affect it, whether they do nothing, or destruct the canal, or cause enlargement for it or change its place upward or downward… or any other change in the canal.

3-relation of impacted third molars to the canal, whether there is close proximity or not

upper large arrow points at the mental foramen, lower small arrows points at the mandibular canal
7- mandibular premolar projection:

We can see the lingual bridge, mental foramen, and myelohyoid ridge where the myelohyiod muscle attach, and mandibular canal (inferior alveolar canal) which start from the mandibular foramen and end at the mental foramen, and the submandibular gland fossa. As in the pictures:

1st picture: mandibular canal

2nd picture: submandibular gland fossa, where submandibular gland lies, and because it is a fossa so it has thinner bone>> less attenuation>>more radiolucent.
3rd picture: mental foramen, which lies between 1st  and 2nd premolar.                                              It may mimic pathology if superimposed over the apex of one of the premolars and that happened if you increase the vertical angulation, but as we learned our evidence is lamina dura and vitality test.

8- mandibular molar projection:
We can see the myelohyoid ridge( internal oblique ridge), and external oblique ridge, which is important in prostho in retention of dentures

a-external oblique ridge

b-internal oblique ridge

c-mandibular canal

d-submandibular fossa

Sometimes you can’t see the mandibular canal, e.g. if the patient is thin, if the patient is small, if the patient have osteoporosis .

This picture not taken by the parallel technique it’s taken by the bisecting technique because we can see the inferior border of the mandible which can’t be seen in the parallel technique.
The end
I advise you to look at the doctor slides because it has extra pictures and notes, but I wrote every single word the doctor said.

                                            Done by feryal ayoob

                                            Lec. No. 10
Good luck
 1st arrow(on right) : nasal septum 


2nd arrow: nasal cavity 


Third arrow: inferior choncha








When it is important to us when we see this pneumatization as dentists??


When doing  extraction (surgery)


When doing root canal treatment and here you should be careful not to over extend your files in the maxillary sinus which is very bad. (endo)


When the area above the maxillary sinus is edentulous and you want to do implants, because here we don’t have enough bone to but the fixers. (prostho) 





a- malar process       b-bony septum        c-maxillary sinus





Until now:                                                                                                                                                  ----floor of the sinus under the lesion: the lesion inside the sinus                                                       ---floor of the sinus above the lesion: the lesion is periapical and growing upward and pushing the floor of the sinus above it                                                                                                                ----no floor of the sinus at all: malignant lesion





In the radiograph, lingual foramen appears as a radiolucent hole and around it a radio-opaque area which is the genial tubercle.





This photo show the mandibular  canal








