Radiology II Lecture # 4.
Thursday 23rd of Oct. 2014.
Dr. Abeer AlHadidi
Diseases of Bone Manifested in the Jaws.
Chapter 24, Oral Radiology principles and interpretation, 6th edition.
===================================================

· Last lecture, we talked about systemic diseases in which the main diagnostic point of view of what the exact name of the disease is not a radiographic task, in systemic diseases the radiographic task is only to know that the disease is systemic or metabolic, and to see that it's involving both sides and the quality & quantity of bone and its effect on both cortical and medullary bone. Those clues tell you that you don't need to take a biopsy, what you really need is to have certain blood tests or genetic family pedigree. So when you think of a systemic or metabolic disease, you think of radiology as a start and other investigations to finish. But, some of the diseases we'll talk about in this lecture, the radiology is the end i.e. the radiology tells you whether it's this or that disease because they have the same histo-pathological features.

Fibro-osseous Lesions
    It's a debatable term; sometimes they're referred to as benign fibro-osseous reactive lesions.
    The only thing that's common between these lesions is that the disease comes in multiple stages; The first stage is the replacement of the normal bone with fibrous tissue {the fibrous tissue is radiolucent on a radiograph}, then newly formed mineralized material is formed in this fibrous tissue {so it becomes more radio opaque} and when mineralization is complete it becomes completely radio-opaque.
  Histopathology: they look the same under the microscope, a radiograph is what determines one vs. another.
·   Fibro-osseous lesions:
· Fibrous dysplasia
· Cemento-osseous dysplasia
· Cemento ossifying fibroma
Remember: they have same histo-pathological features with different radiographic presentation.

FIBROUS DYSPLASIA

Definition:  it's a genetic mutation, so basically most of the bone is genetically affected and part of the bone is clinically affected.
Clinical features: seen in young adults, the growth stops after adolescence, no difference between males or females, except for the one associated with McCune-Albright syndrome that only occurs in females.
Symptoms: unilateral enlargement i.e. facial asymmetry .
It is of two types:
· solitary (monostotic): involving only one bone
· multiple (polyostotic): involving more than one bone. 
· A sub-variant of the polyostotic is the one associated with McCune Albright syndrome [comprises polyostotic fibrous dysplasia, cutaneous pigmentation (café au lait spots), hyperfunction of one or more of the endocrine glands, and precocious puberty in females ]. 
·  craniofacial variant: the craniofacial bones are very close to each other. So by definition the craniofacial variant is polyostotic.
RADIOGRAPHIC FEATURES:
 Location: fibrous dysplasia involves the maxilla almost twice as often as the mandible and occurs more frequently in the posterior aspect. Lesions more commonly are unilateral except for very rare extensive lesions of the maxillofacial region that are bilateral.
Periphery: fibrous dysplasia is the only known benign lesion that has an ill-defined border. Other than fibrous dysplasia; when you find an ill-defined border you think of one of two things; malignancy or acute inflammation.
a logical cause for the ill-defined borders in fibrous dysplasia is that there is a genetic mutation in all the cells of the bone so all osteoclasts are affected so there is no margin between the normal bone and the bone affected clinically by fibrous dysplasia and the zone of transmission is wide.
Internal structure:  it starts as a radio lucent lesion then it becomes mixed and then becomes radio opaque .
A question: Is its radio opacity as the bone radio opacity or is it different? Answer:  it is bony radio opacity, but the ground glass appearance that is typical to fibrous dysplasia in which the trabecular  pattern is not normal and the calcified material is not a normal bone, it is irregular and haphazard  so it appears as if it is more dense, however it's not more calcified than the bone.
So the ground glass is the characteristic appearance of fibrous dysplasia.
Effects on surrounding structures: fibrous dysplasia appears to be unique in its ability to displace the inferior alveolar nerve canal in a superior direction. Fibrous dysplasia is a bone disease not an odontogenic disease [above the canal -> odontogenic origin, below the canal -> non odontogenic/ systemic/ bone disease].
Check figure 24-1: we can see that the bone on one side is getting larger. Note that it is not a tumor because a tumor has a center and it enlarges so that it affects the shape of the bone because its cells differ from the bone cells, but in fibrous dysplasia it's the same osteoblast but it's not normal so it's a turn-over problem not type of cell problem. The problem is genetic so it is there when the person was born and as mentioned it starts as fibrous tissue inside the bone (radio lucent) then it starts to calcify (mixed) and eventually the calcification is complete (radio opaque).
As mentioned, fibrous dysplasia is mostly unilateral (almost 85%of the cases), it might rarely be bilateral but when you see a bilateral lesion fibrous dysplasia is not going to be on the top of your differential diagnosis.
Ground glass/ orange peel/ fingerprint appearance all describe the radiographic appearance of fibrous dysplasia.
Check figure 24-2 A: here someone may say that he/she can't see any lesion, this is the ill-defined nature of fibrous dysplasia, but at this radiograph, what tells you that it is abnormal is that you cannot recognize the floor of the sinus, so the lesion is ill-defined and affects the neighboring structures (here it's displacing the floor of the sinus).
Check figure 24-3: the two radiographs are for the same patient it starts as radiolucent lesion and then the follow up shows that it becomes radio opaque.  
Check figure 24-4 E & 24-8 A : note the mature lesion and not that the sinus is becoming obliterated in figure 24-4 E. also, in figure 24-8 A not that the floor of the sinus on the right side resembles the floor of the sinus on the left side but its displaced superiorly by the lesion. Fibrous dysplasia respects the boundaries and the adjacent anatomy.  The opposite is COF (cemento ossifying fibroma) in which the shape of the bone changes dramatically with much smaller lesions.
 Figure 24-8 B shows the superiorly displaced inferior alveolar canal.
So all in all: the mandible for example looks like a normal but wider mandible with no so right internal structure!
The actual clinical significance here is an aesthetic problem; the patient is presented with facial asymmetry. So they wait until the lesion stops growing and then if it really affects the aesthetics of the patient they reshape the bone. Otherwise, those patients must be dealt with while extractions with caution because they have increased risk for osteomylitis in the affected region. Also, implant placement and orthodontic treatment are debatable in those patients [When to start, the extent and amount of the lesion, the maturity of the lesion, the amount of tooth movement needed]. However, fibrous dysplasia doesnot affect chewing for example.
Some cases of fibrous dysplasia may have a differential diagnosis of low-grade osteosacoma, they shouldn't be treated by radiotherapy as was thought before, because if they were treated by radiotherapy it will become osteosarcoma. But even untouched fibrous dysplasia at the end appears to be a misdiagnosed low-grade osteosarcoma. But in those cases there're always some signs and symptoms that do not really go with fibrous dysplasia; as: the patient has reached adulthood but the lesion hasn't stopped growing, or it became painful, or the teeth in the affected area became mobile, or widening of the periodontal ligament space. All these signs and symptoms are not features of fibrous dysplasia. Whether those lesions were fibrous dysplasia that became low-grade osteosarcoma or they were low-grade osteosarcoma from the beginning nobody really knows!
       =========================================================

CEMENTO-OSSEOUS DYSPLASIAS 
· Periapical Cemental Dysplasia 
· Florid Osseous Dysplasia
· They are essentially the same process but are separated on the basis of the extent of involvement of the jaws.
PERIAPICAL CEMENTAL DYSPLASIA  PCD
  The same process that occurs in fibrous dysplasia does occur here, the lesion starts as fibrous tissue then it becomes calcified. 
Clinical features: mostly affects females, middle ages, African Americans and Asians so it's very racial dependent!
The clinical problem in such lesions is that if you do not recognize them you'd think they were inflammatory lesions
Location: the epicenter of a PCD lesion lies at the apex of a tooth. The condition has a predilection for the periapical bone of the mandibular anterior teeth. 
Periphery and shape: (figure 24-9) Well-defined borders. The shape may be irregular, round, or oval centered over the apex of the tooth.
Effects on surrounding structures: the normal lamina dura of the teeth involved with the lesion is lost. But it does not affect the PDL space.
Management: we just don’t have to do anything! They don’t need any intervention, you just have to know them as differential diagnosis, and to check the involved teeth and make sure the lesion is not from an endodontic origin! 
At the beginning the lesion appears radiolucent and cannot be differentiated from a periapical lesion then it becomes mixed then it becomes completely radio opaque. The same as fibrous dysplasia but it is localized around the apices of the teeth .
Sometimes  it may occur on edentulous area . it occurs after the extraction, or may it was immature at the time of extraction and then after extraction it became more mature .it is a reactive lesion any way. 
It always occurs in a tooth bearing area 
The only differential diagnosis is a multiple non vital teeth because of trauma.

FLORID OSSEOUS DYSPLASIA FOD
Widespread form of periapical cemental dysplasia (PCD) in 3 or 4 quadrants. 
Most patients are middle aged females . 
Predilection for African Americans and Asians.
Patients have high risk of infection , biopsy  is contraindicated ;because the risk of osteomyelitis and the disease can be diagnosed easily from the radiographs.
If they need any Surgical procedures like teeth extraction, implants ….,we should focus on the recent surgical techniques for treating those patients.
If we see a radiolucent lesion associated with florid dysplasia, it can be one thing and one thing only a traumatic bone cyst . so traumatic bone cysts have a predilection to come with FOD ,because the metabolism of bone is defective in FOD so one of the manifestations of the defect is traumatic bone cyst.
These lesions start as radiolucent ,then become mixed in density, and end as a radiopaque lesions.
If the lesion went from a mixed density to a radiolucency again then we have a traumatic bone cyst. 
________________________________________
CEMENTO-OSSIFYING FIBROMA  COF
Benign bone tumor. Consists of highly cellular, fibrous tissues that contains varying amounts of abnormal bone or cementum like tissue.
Females predilection 
Juvenile ossifying fibroma : a very aggressive form of COF that occurs in young individuals , they are multiple and there is more recurrence. 
Radiographic features
Periphery: well defined border, fibrous capsule which is the radiolucent component of the periphery, sclerotic border. 
In the middle: starts as radiolucent then radiopaque but not completely opaque because it is a tumor and has cellular component. so most of them are in the mixed density  stage.
The  Dr. was explaining a radiograph where we have to notice the differences between COF and PCD and fibrous dysplasia .in COF the shape of the mandible has been changed and the lesion is circular with center but in PCD there is no expansion . in fibrous dysplasia there is no well defined border and capsule, it is ill-defined.
In another radiograph we should notice that this lesion doesn’t respect the boundaries it can grow into and occupy the entire maxillary sinus. 

Miscellaneous Bone Diseases
Central Giant Cell Granuloma(CGCG)
A reactive lesion that affects mostly young people (<20). Mostly occurs in anterior mandible but also occurs on other sites. It is a slow growing, painless swelling .
Sometimes there will be teeth displacement, resorption, displacement of the IAC in an inferior direction .
But if there is a lesion with a whole mark of root resorptions ,CGCG will not be the first thing to mention because it cause less root resorption than other lesions like ameloblastoma. 
Internal structure: ill-defined wispy septa, granular pattern, small lesions.
Because it is a reactive lesion it eats most of the bone septae in the bone marrow and what lefts is a wispy septa, so the lesion is mostly radiolucent and you have to focus to see the wispy septation.
Ameloblastoma is a tumor with a specific shape so when it enlarges it doesn’t enlarge per cell it enlarges as a whole front as a one unit so the septations are coarse and you can see them .
         ---------------------------------------------------
Aneurysmal Bone Cyst (ABC)
Reactive lesion of bone, pseudocyst.
Occurs in individual younger than 30 years. 
Painful swelling because of the rapid and large expansion.
Occurs  in any site of the jaw, the posterior mandible is a good place especially the ramus.  
Giant cell lesion with vascular component.
       -------------------------------------------------------
Cherubism
Affect very young individual.
Bilateral in the mandible and maxilla
It causes anterior displacement of the developing teeth 
It is easy to be diagnosed in a 4 years old kid .the disease limit itself but the bone doesn’t  return normal so it become a little bit more difficult to diagnose in adult when the long term reparative pattern of cherubism still there. If you take a biopsy which is not needed the result will be a reparative unorganized bone. So keep cherubism in mind when there are a bilateral maxilla , bilateral mandible lesions.
          ----------------------------------------------------
Paget’s Disease
General bony disease , it is more common in middle aged males (around 40 years) .
Most frequently seen in Great Britain, Australia .
people with paget have problems regarding dentures, hats they need frequently to change them. This is because the continuous remodeling process that affect the skull , jaws and other bones. 
On radiograph :
· they resemble the fibro-osseous  disease , they start as a radiolucent lesions ,then mixed, then opaque .but here there are more systemic signs and symptoms , pain in the weight –bearing bones, bowing legs , curvature spine, neurological pain as the result of bone impingement on foramina and nerve canals,   severely elevated levels of serum alkaline phosphatase and high levels of hydroxyproline in the urine.
· Cotton wool appearance in radiograph that is more coarse than ground glass appearance so mixed density and coarse .
· Bilateral and generalized as opposed to fibrous dysplasia which may be a monostotic or polyostotic  and mostly unilateral.
         ------------------------------------------------------------

Langerhans’ Cell Histiocytosis ( LCH)
Eosinophilic granuloma: non malignant variant , simple solitary , one disease in one bone.
Hand-Schuller-Christian disease:  non malignant variant, a disseminated form that may involve multiple bone lesions, diabetes insipidus, and exophthalmos. So the soft tissues are affected here the soft tissues of the kidney and the soft tissues of the retrobulbar area.  
Letterer-Siwe disease is a malignant form of LCH that most often occurs in infants less than 3 years of age. It is disseminated in bones and soft tissues . Death usually occurs within several weeks of the onset of the disease.

On radiograph:
· Typically : Well-defined, punched-out lesions. Because LCH is locally aggressive but not malignant it doesn’t appear as ill-defined, but also it is not benign enough to form a cortical bone.
· Scooped out shape of bone destruction. 
· So well-defined but not corticated.

LCH can affect bones , jaw bones and skull bones. 
It is not associated with expansion or pain as opposed to aneurysmal bone cyst .
 A major differential diagnosis is aggressive periodontitis in specific patients, in a specific distribution.

A cortex: is a sharp white line around the lesion not a white area. The white area is called sclerotic area not a corticated border . 
Sclerotic area indicates that the bone is reacting against something . the corticated border means a benign lesion.
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 END OF LECTURE!
SORRY FOR ANY UNCLEAR POINTS!
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