Osteomyelitis
 The underlying causes of osteomyelitis  may be : 1) local causes or local factors  .                                                                                                  

2)It may be systemic factors that affect the body in general. .so it affect defense mechanism and lead to osteomyelitis 
Osteomyelitis is not a common thing that we will see in our everyday  practices , it is a rare condition , so when you face  pt with osteomyelitis they are usually immunocompromised pt .. the local factor affect the body and lead to osteomyelitis  
The Dr showed a picture represent osteomyelitis(clinically) : this is how osteomyelitis appear ..  osteomyelitis means infection in the bone and this lead to necrosis and finally the bone will become dead
One asked: How do the compression occur? 
Answer : the main blood supply for both maxilla and mandible comes mainly from the periosteum , periosteum has highly small canals , small blood vessels enter these canals through the cotical bone to reach  the cancellous bone , if the infection occurs , pus will occupy the space ,, once it occurs this will cause pressure on the small opening that contains those blood vessels . If compression occurs no blood supply .. no blood supply means necrosis and dead bone in the end  

Normal appearance for osteomyelitis : (picture) 

Yellowish appearance to the bone.. In normal bone (viable bone ) the bone appears whitish in color also normal bone has blood vessels .. this means if you reflect a flap and look to the bone it's color is white and blood come from it ,, on the other hand in osteomyelitis the bone is yellow and if you make drilling in the bone no blood will come out 

Another thing about osteomyelitis is exposure : why the bone becomes exposed from the soft tissue ?? 

Soft tissue will not come over the dead underlying tissue !  The rule says: 
If I have dead bone ,if I put mucosa to cover the dead bone , fenestration will occur , mucosa will go away(because the underlying later must be viable)  to come to the area that has blood supply which is (periosteum ) 

Once this layer is dead bone this mean no periosteum >> no blood supply >> no fenestration ( dead bone ) 

The bone is exposed , yellowish , and if you do drilling or irritation no source of blood will come out 
Is it more common to have osteomyelitis in maxilla or mandible?? 
Mandible is more common , because of blood supply : osteomyelitis is more related to the blood supply .. if the area have better blood supply the chance of osteomyelitis is less .. so the mandible has more chance to have osteomyelitis .. 

There is pathology to occur : osteomyelitis to occur needs underlying conditions which is local or systemic factor affect the immune system ..in addition to Predisposing factor even if the pt is immunocompromised.. to have osteomyelitis we need predisposing factor 

Predisposing factor : 1) proceeding odontogenic infection : it either come from the pulp (necrosis in the tooth happened ) and this lead to periapical lesion and from this point the infection will spread inside the bone .. or  from 2) periodontal origin : formation of perio pocket >> periodontal abscess >> bacteria will reach the underlying bone .

Other factor is  : 3) fractures : we cross the barrier so the bone will exposed to the outside environment (oral cavity ) or the extra oral area ( skin) so any invasion to the bone.. bone will be exposed to the bacteria ( oral cavity and skin ) this lead to infection so fracture is an important factor  .. 
As we said before in normal situation immunocompetent pt do not have osteomyelitis,, some immunocompromised pt are at risk of developing osteomyelitis like : alcoholic pt ,, malnutrition . uncontrolled diabetes and cancer pt who take chemotherapy  ..( any source of immunocompromised pt for long period of time, affect the immune system in addition to predisposing factor  so the immunocompromised pt have high risk to have osteomyelitis
Now , we will talk about microbiology of osteomyelitis: 1)  microbilogy odontogenic infection in general a ) streptococci species b) anaerobic cocci like :peptostreptococcus  c) anaerobic gram negative rods like fusobacterium and provotella .. (normally found in normal flora) 
 But when other predisposing factors found  (immunocompromised pt) once they reach the bone,, osteomyelitis will occur 

There is an old classifications for osteomyelitis it reachs about 600 types (and this was a disaster problem) in 1996 ! and they were very difficult to memorize ..
Now : we have bacterial osteomyelitis which may be either : 1) suppurative 2) non suppurative 
Suppurative osteomyelitis : osteomyelitis and pus formation : discharge from the area that affected by osteomylitis 
Non-suppurative : there is infection but without pus 

Osteomyelitis differs from osteoradionecrosis : this related to radiation .. also it differs from drug-induced osteomylitis like : bisphosphonate (v.important drug never to forget ) 
Each one have different pathophisyology .. here we talk about osteomyelitis in jaws either suppurative or nonsuppurative .
Some type of osteomylitis look like pahget syndrome it called : sapho syndrome (through the lecture we will talk about it) 

Clinical features of osteomyelitis : ( calor , pallor ,dapon) 1 ) pain 2 ) parasthesia 3) swelling 4 ) systemic signs and symptoms (fever and malise) .. pallor : pain 

Calor : change in the color .. and finally loss of function .. hyperemia ( syetemic signs of infection either : fever .. pain .. inflammation, redness, edema and loss of function in the affected area swelling and parasthesia and pain ) 
- parasthesia is the most important sign..  to explain this : pt may come with odontogenic infection he will come with very similar symptoms !
Once the pt comes with parasthesia usually you must think about one of three things : 1) Osteomylitis .. 2) Tumor … 3) Iatrogenic causes : fractures 4) neurological problems which comes through systemic condition .. so the pt who comes with sudden onset through short time then parasthesia occurs this complain should not be taken Negligently ! 

You need to go through further investigations and x-ray : OPG to roll out any tumor or lesion .. even the lesion if it benign It will not cause parasthesia cause the parasthesia found in malignant lesion or very aggressive odontogenic infection or very aggressive benign lesion .. ameloblastoma is rarely to cause parasthesia 
The Dr mentioned important case that he faced:

5 years ago : middle age pt (14 yrs old nonsmoker not alcoholic pt ) .. don’t  have any source of risk factor that may lead to malignancy.. come to the dr complains from   some sort of pain in the angle of the mouth .. some sort of parasthesia : upon history taking : he went to another  hospital.. took OPG for him.. he had partly erupted lower 8 with  some minor changes around lower 8 he has also limited mouth opening and pain and parasthesia .. wt they did? 

They gave him anesthesia, pain was removed but parasthesia was remained .. then he came to JUH>> hospital admission : taking x-rays and GA .. then biopsy because the dr was not happy about parasthesia ..under GA >>  doing curettage around lower 8 .. took small biopsy then sent it to histopathology .. the results came after 10 days the first dignosis was : osteomyelitis : to treat it firstly water balance : it will not cause any systemic cause but unfortunately the infection reoccur (because it was along period he had this infection ):/.. then they gave him medx and irrigation but also it did not improve !! hospital admission another time and did what called : (decortication ) it means to remove the dead bone  because the pt didn’t improve  .. then removal of more amount of dead bone >>  biopsy >> to histopathology lab again .. and now the surprise !!  O.o 
>> pt had metastasis ( this is a malignant lesion ) .. metastasis to the jaws we didn’t  know where was the main source of this metastasis ?? 
Doing chest x-ray referred to general surgery .. did ST scan and look to the chest : there is pulmonary lesion : malignancy in the lung :  when they took a biopsy from the chest this told them that this is a  metastasis from the lung .. send it to GS we saw  the alveoli and  this mean surely from the lung ! 

So parasthesia should not taken simply  !! you must investigate more and more and do prober investigation 
You need to know the investigation depending on RG : that there is no changes in the early stages of osteomyelitis in the bone .. changes occur in the advanced stages after long duration changes will occur and appear on RG .. radiolucency is not well decorticated and not well defined .. 

Any lesion with infection ,,appear : not symmetrical (not well-defined) .. on each side the spread of infection will not be symmetrical on all the sides it is not well-defined or well- decorticated.. so pt with osteomyelitis it's not important to see changes on these RG ,, it not necessary to have signs on RG in pt with osteomyelitis  ! 

Another picture : this pt has osteomyelitis , exposed bone , yellowish color , dead bone , no blood supply ,, what to do ?? how to know where is the viable and the dead bone are ? 

Firstly :  after giving anesthesia we make curettage to remove the dead bone until we reach an area where you see blood come out we know now that this area has blood supply here you must stop! 

So on RG the osteomyelitis in advanced stage not very well decorticated.. not well-defined (not regular appearance )
With curettage risk of fracture will increase  

One cleaver student asked the doctor what is the difference between the dry socket and the osteomyelitis  (clinically ) ??
The dr answered : there is no need to differentiate! dry socket is one form of osteomyelitis it is localized ostitis : localized bone and osteomyelitis .. it is safe appearance of osteomyelitis : if there is pus : it is suppurative if not : non-suppurative osteomyelitis  

Treatment  for dry socket :: 

It is the same : local  measures : usually it should respond  , if not : it will convert to osteomyelitis !!
* loss of function :once there is  infection in the bone (upon mobility ) there is pain and restricted mouth opening and inflammation in the surrounding tissue (MOM) AND the pt will not be able even to open his mouth ! 

**parasthesia : pain and discharge if having pus (supporative ) 

-pus : this may lead to other pathological states (other factors ) because it is weak area .. weak bone due to infection .. any excess force will lead to pathological fracture and with long term it will appear as ill defined radiolucency : " moth eaten" 

Enjoy :3 ! 
Done by : kefah Al-soud   
Part two of the lecture

The most important thing in haemophilic patient is preventive dental care ( we don’t wait until the problem occurs but we prevent it already) so you can avoid extractions and many other invasive procedures by giving nutritional and oral hygiene advices to the parents , fluoride application, fissure sealant and regular dental visits.

In these patients even simple dental injection (block, lingual …) could cause life threatening condition so you try to avoid them even if you already gave them factor replacement. We always try to give sub mucosal (labial infiltration) and intraligamental injections.

If you want to make non surgical treatment in severe hemophilic patient (like class one) you can with the contact with the hematologist to give him desmopressin and tranexamic acid and do the procedure without giving factors.

Basic things in haemophilia: give factors, do the treatment in the hospital NOT in your clinic and always you have to do the treatment with coordination with the hematologist (he is your partner).

In simple surgical procedures you have to raise factor 8 to 50-75% and usually it's given several hours before the procedure. Very important thing to remember is even if you give factors replacement, you always have to do local haemostatic measures. We give antifibrinolytic usually several days before and several days after (they used to give it IV to the patient but now it can be given as oral rinse, mouth wash) but it's most effective in IV form.

Desmopressin induces the release of factor 8 (also its given as IV before and after the procedure) but the problem with this medication is that you can't give it alone because in addition to its first function, desmopressin turn on the plasminogen cycle so you have to give it with tranexamic acid . 

Notes:

a) Tranexamic acid can be given alone.

b) The initial healing period is accompanied by bleeding so you can ask the doctor to give him supplement.

c) Severity of haemophilia and the amount of trauma are relevant.

In major surgery (osteotomy , trauma, cyst , pathology, full mouth extraction, full mouth implants…) we have to raise factor 8 to 100% and the procedure should be done in hospital under the supervision of haematologist with the factor being given before and during the initial healing period in addition to desmopressin  , tranexamic acid and local haemostatic measures . We always give antibiotic why?? Because they are more prone to infection which, if happen, will lead to secondary bleeding (the most common, safe, effective antibiotics are penicillins and we give them for full course). 

Factor 8 is effective for about 12 hours and it's given twice a day but actually this is decided by the haematologist.

In some conditions like dentoalveolar or maxillofacial trauma you need to start factor replacement immediately and you raise it to 100% because we are talking about airway region so it's very dangerous.

The risk of blood borne disease in these patients is there so you have to take all possible precautions.

What treatment you can do??

Any treatment with no injury to the vital pulp, periapical tissue or gingiva in which no LA is given, you are safe to do it.

Don’t give LA unless you coordinate with haematologist (this coordination should be documented) and the doctor advice us once again >>DON’T TREAT HAEMOPHILIC PATIENT AT YOUR PRIVATE CLINIC.

Soft tissue trauma could occur even from high speed suction, ortho braces, clamp … so you have to be careful.

In endodontics the clamp could cause a problem in addition to the probability of injury to the periapical tissue. In periodontics, they say that supragingival treatment is safe but who can guarantee that you won't go down a little bit subgingivaly so you have to be careful. Ortho treatment also could cause a problem.

Done with the hereditary coagulation defects, now we will talk about the acquired ones which are very common like taking drugs (warfarin…).

How can I test for coagulation defects??

a) PT (prothrombin time): measures factors I (fibrinogen), II (prothrombin), V, VII, and X.

b) PTT (partial thromboplastin time) : measures factors I, VII ,  , VIII, IX, X, XI, & XII.   

Due to differences in range and units between one lab and another, we have ratio (INR: international normalized ratio).

1         normal

>1       bleeding tendency

<1       more prone to thrombosis.

Sometimes the physician wants the patient to be in "warfaranized state" like patient with history of pulmonary embolism or stroke due to thrombus formation.

Warfarin antagonizes factors that are vitamin K dependent which are "1972".

The effect of Warfarin " the pink pill " starts after 8-12 hours and the half life of this pill is long so that you need three days for the effect of warfarin to be worn off (you can't tell the patient stop the warfarin today and come back tomorrow instead, you have to wait three days) but as a dentist you aren’t allowed to stop the medication unless you consult the doctor.

You should NEVER stop warfarin by yourself.

If you are doing minor surgical procedure and the INR value is within acceptable range, you can start without stopping warfarin.

Now there is a device can measure the INR quickly (just like the device used for measuring glucose level).

Taking the reading of INR shouldn’t be more than twenty four hours from the time of procedure, if the patient tells you that he measures it two days ago then you have to take new reading and depend on it.

The range of INR that allow me to do minor surgical procedures without the need to stop warfarin is up to 3.5 but never ever take things for granted in medicine . You should take into consideration the extent of your procedure (you are doing minor surgical procedure but it might turn into surgical) also the effect of warfarin is fluctuant (the INR might be three one day and seven the day after).

But if it’s a major surgical procedure you have to discuss it with his physician in order to decrease the INR, the doctor might reduce the dose or stop the medication for three days then you retake the value of INR again on procedure day and don’t forget the local haemostatic measures and resuming the warfarin immediately after the procedure.

Why we don’t prefer to stop warfarin?

Well, when the INR value is acceptable and you follow atraumatic surgical procedure and apply local haemostatic measures, non- stopping the warfarin won't affect bleeding.

The second thing is sometimes when we stop the warfarin "rebound phenomena" occurs where the risk of thrombosis increases which may endanger the patient life.

You have to be careful about antibiotic given to patient taking warfarin because of drug –drug interaction like flagyl which may increase the bleeding tendency.

If a patient taking warfarin came to your clinic bleeding because of dentoalveolar trauma (emergency case), you have to call his doctor and the only way to reverse it is by giving him vitamin K and you might give him Tranexamic acid.

Warfarin is taken orally, heparin is anticoagulant but it's taken subcutaneously and tested by PTT.

Why it's important??

Sometimes, you do major surgical procedure for a patient who can't stop warfarin like cancer patient so we (with the physician) stop the warfarin and start heparin because its effect last for 6 hours only.

Stop the warfarin          start heparin        PTT to make sure that the heparin is working          stop the heparin 6 hours before the procedure           make the procedure            start warfarin again.

Heparin is mostly used by patient who make dialysis, when is the best time to treat them? The day after dialysis, because the effect of heparin will be worn off and the effect of dialysis is still there.

People with thrombocytopenia are also subjective to bleeding problem so you give them replacement for the platelet. The basic thing is preventive dental measure.

Note: if the platelet less than 25.000 then its life threatening condition.

What are the most important reasons for bleeding after extraction??

A) Iatrogenic (excessive trauma)

Atraumaic procedure is when you try to do it without raising a flap but sometimes it's better to make surgical extraction for example which is better , to hold forceps and fracture the tooth and lacerate soft tissue or to do simple flap, simple bone removal and extract the tooth? The second choice is better indeed.

So as a conclusion you try to do non surgical procedure if you can, but if the crown fracture for example, you stop using the forceps and you do simple flap, simple bone removal and suturing.

b) Infected extraction site.

c) Poor compliance with post extraction instructions.

D) Post extraction interferes with the socket (keep rinsing his mouth/ brush the area).

e) Uncontrolled hypertension.

f) Aspirin and NSAID.

g) Hemophilia

The last thing you think about is hemophilia.

 you bring the patient to the clinic , make sure he follow the post extraction instructions, apply local haemostatic measures , clean the area and send him home . If he calls you after two days complaining of bleeding you think off infection.

