Radiology lecture (1)
Fundamentals of interpretation and radiographic signs

 Note: Today's lecture is going to include some nomenclature which will be discussed furthermore  in details within the course.
What do we mean by principals: they are rules that apply to different  radiographic concepts …it applies to everything in dentistry
-we should know normal anatomy
- we should know how to locate landmarks on 3D imaging
-the independence of radiographic signs to imaging modalities,what does this mean?? for example the concept of benign odontogenic tumor is the same whether seen in  a periapical ,panorama,MRI,or ultrasound,it might look different but it holds the same concept…that makes it easier for us cause we'll be looking for a certain feature no matter which radiograph we are looking at.
-We also have the feature of symmetry aka you have two sides for everything ,looking at one side can give you a clue if the other side is the same or not …and then you ask yourself why is it different??the answer could be a variation of anatomy ,an artifact or a pathological status..you really don't have to know what type of pathology is it every single time but at least you should know that something is wrong..

-it’s all about anatomy when we are looking at radiographs,for example if you don’t know where the mental foramen is on a radiograph you might think that it is an apical pathology..
it is the same thought process in 3D imaging…you must know what you're looking at ,and have a mental picture of what's there so that if you see something you are not used to see in a certain place,a cascade of thoughts is triggered ..what is this??do I need further imaging??do I need further diagnostic techniques ?

CBCT"computed tomography"  is a 3D imaging technique,that has a low radiation dose….''the dr wants us to go back and read all about it from white and pharoh ''
As you remember we have sagital,axial and coronal views..in third year we used to look at anatomy in the three planes but now were going to be looking for diseases..
Axial:cranio-caudal
Sagital: right to left
Coronal: front to behind
The same descriptive that we used for anatomy, are going to be used for describing a pathology, especially if we are going to do a biopsy ,a detailed description should be used when we are communicating with the surgeon..questions like  should I remove the ptyregoid plates??or  is the medial border of the cortex involved?? Should be answered by our description..

Principal of symmetry, comparing between right and left is considered the first threshold of decision, deciding what type of pathology is  it and what to do next is what we are going to learn this semester..you can save a patient a lot of time, money and effort if you can tell the difference between anatomy and a pathology..

How do you look at a radiograph?? First look globally then look locally 
What do we look at globally??look for uniformity, cortical boundaries ..and don’t forget to count the teeth!!!!
Then go locally ,look for caries ,PDL diseases ,root or crown abnormalities
Whenever you look at a radiograph you have to be systematic..
A detailed information of the patient is also important,but why??because the list of differential diagnosis will also differ ,in different age groups ,sexes and races…
A fifty year old male who's anglo-saxonian has a different deferential diagnosis list from a thirty year old female who's  afro-american..the same lesion seen in an eight year old differs when seen in a forty year old.

So patient's  information and  a  detailed history must be obtained from the patient..symptoms like is it painful or not, is there any fever or swelling  are also of importance..also you'll have to do a clinical examination to check any lymphadenpathies, ulcerations or bad teeth,and if there is any puss coming out from soft tissue..asking about existing radiographs is also important,cause there are many diseases that have a certain time frame and you need to look for the evolution of the disease as time goes by..also there should be a certain type of imaging in certain pathologies ,so if we are looking at a submento-vertex we are probably looking at the sinus..

So an initial  radiograph can guide you whether to take another type of radiographs or to do blood tests ,etc…
what we are doing here is that we are collecting a group of signs that will lead us to a group of diseases and that's all we'll  have to do..
if we know that a certain lesion is a benign locally aggressive odntogenic tumor ,a surgeon will not care about its name ,he'll only care about the category whether benign ,malignant,or acute inflammatory as that will lead him towards a certain management ..
it's not like we don't have to know the disease, but knowing the category initially Is enough for the management to begin..
categorizing can prevent a wrong management ,so you don't go on taking a biopsy for a hemangioma ,or cement-osseous-dysplasia as that will cause osteomylitis..

the categories go as :
1-normal
2-abnormal is divided into:
a-developmental
b-acquired: trauma, inflammation, vascular, cyst, tumor "benign,melignant'' ,fibro-osseous ,systemic metabolic diseases
the  previous is not a final diagnosis it's only an impression..
a radiograph can tell you for sure that this is this disease in 20 % of the cases…a radiograph by itself is not diagnostic.. a radiograph+ a full clinical picture  can give us a list of differential diagnosis..
lesions on a radiograph are:
1-radiolucent: balck,lytic,resorptive
2-radio-opaque: white,calcification,bone deposition
3-mixed
A radiolucent lesion could also be:
a-corticated unilocular
b-non-corticated unilocular
c-multilocular
d-multifocal,confluent
e-moth eaten
if you are trying to diagnose a disease at least you should know its category,but if you can’t even tell under which category it is then that's bad!....it's less of a problem if you confuse diseases that fall under the same category though.. if you say that this is benign when it's melignant you could kill someone and vice versa..

1-unilocular corticated: one dark circle surrounded by a white border, typical cystic lesion
2-uniloclar uncorticated:  one dark circle, no white border…cystic lesion with an inflammation.
The management of the previously mentioned categories differ, if the inflammatory cyst persists it might change into malignancy so the loss of cortication does matter..
3-multilocular: septetaions,multiple locules,it usually indicates a benign tumor when it's corticated.
4-multifocal: separate lesions near each other,indicates cement-osseous dysplasia
5-moth eaten: wide zone of transition with borders that can't be demarcated ,this lesion indicates that it spreads really fast not allowing the bone to defend itself,as if cells work solo with different speeds destroying bone..
When you see a wide zone of transition,and an ill defined lesion think of two things:
1-acute malignancy
2-acute inflammation
As a general dentist you'll have to chose your battles ,there are things that you can do and things that you just can't…there are things that require a tertiary service center with a full work up, proper diagnosis and a proper treatment plan and long term follow up

Another thing that we should care about is the location of a certain pathology..
A unilocular corticated  lesion in a pericoronal location can mean one of three:
1-dentogerous cyst
2-KCOT
3- unicystic amelobalstoma

Radiopaque  lesions:
1-focal
2-multifocal
3-target like
4-ground glass
5-mixed density
6-soft tissue realted

1-focal radiopacity: most localized..one radiopaque lesion
2-target lesion: it looks like a target ,the innermost is opaque,then it's lucent then opaque…seen in cementoblastoma,mature PCOD,complex and compound odontomes,impacted teeth
3-multifocal confluent: the same multifocal radiolucent lesion matured into an opaque one
Note: irregular-ill defined is a bad thing it either indicates malignancy :like osteosarcoma or condrosarcoma,or an inflammation: sclerosing osteomylitis
4-ground glass, orange peel, finger print : it’s radiopaque with small irregularities…. fibrosseous disease which are the hallmark of ground glass appearance have more of a systematic remodeling pattern as it only increases the size but not the shape,while paget disease have more of a coarse remodeling pattern..
Note: in ground glass radiolucency which are fibrosseous diseases is the only benign lesion with an ill defined border,as the abnormal bone blends with the partially affected bone
5-mixed density: it has both white and black, tooth like structure, and unilocular corticated border..it indicates fibro-odnto-ameloblastoma,the surgeon wouldn't care about the mentioned name cause he only cares that it's a cystic variant and he should manage it as one ..

There are seven facts that should describe any radiograph you see:
1-density
2-margin characteristic
3-shape
4-location
5-size
6-internal architecture 
7-effect on surrounding tissue
We'll have to tell the difference between benign lesions and malignant ,and again this is important for the management
Benign lesion: could be either radiolucent or radiopaque,unilocular or multilocular..
Malignant lesions : are mostly radiolucent in the head neck except for( metastatic tumors from prostate and breast ,osteogenic sarcoma , chondrosarcoma and many of the ostosarcoma..
The margins of a lesion tells us a lot about its aggressiveness,if it was well defined and corticated that indicates a benign nature where the bone is given the chance to defend itself and do some repair..what do we mean by a well defined border??a border that   can be encircled ,one which you can tell the normal from the abnormal bone from..if it was an ill defined border ,wide zone of transition that means it's either malignant or acute inflammation..
Shape: as long as it has a border then it will have a shape,and if a lesion is bordered then it's benign..we have many shapes ranging from oval to round ,etc…

If a lesion has a border and a shape it can be divided into either unilocular or multilocular..
Unilocular: usually indicates a cystic lesion,the hydrostatic pressure enrlages the cyst ate the same speed in an expansion motion..
Multilocular: the lesion pushes at different speed in many dirctions,this indicates malignancy
A cortex is very important in differentiating between a benign and a malignant condition cause no matter how much it grows a benign lesion keeps it cortex while the malignant looses it… it also can tell us if there is a pathology or not''for example the lingual concavity can appear a bit radiolucent in some panoramas ''
A benign lesion shows no erosion it only shows expansion ,remodeling and thinning 
while a locally aggressive one erodes 
Malignant: it erodes from the beginning, and destroys the bone around it..
 To determine if a lesion is malignant or not look at nearby anatomy such as a sinus or the  Inferior alveolar nerve canal, is it continuous??? Or is it eroded and interrupted??  A benign lesion will only cause displacement while a malignant one will destroy and erode ..a benign lesion near an ID nerve canal might displace it but it won't cause neuro-sensory defects..
As for teeth a benign condition initiates low continuous force that resemble those of orthodontic appliances ,that will lead to displacement of teeth..while in malignant conditions teeth don’t have the chance to be displaced so what we'll get is the appearance of floating teeth on a radiograph..
Teeth roots in benign conditions is undergoes  continuous pressure and resorption ,which will lead to a horizontal pattern of resorption ,it appears sharp..
A spiked root is what we'll get if we have malignancy, because resorption is not continuous and we have vertical root resorption..
Another sign of benign is symmetric widening of PDL ,in the case of scleroderma we'll have symmetric widening of PDL all around this might not concern us to look for malignancy instead you'll be looking for other systemic diseases..
When do we see asymmetric widening?? 
1-vertical root fracture,look for history of trauma
2-ortho movement,activavtion of the appliance should be seen
3-melignancy!!..since pdl is less resistant than bone we'll see asymmetric widening of pdl in many melignancies such as: osteoasrcoma ,lymphoma..
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