Root fracture
It is one  of the complex healing pattern ,the line of the root fracture in a normal healing process will be filled either by hard or soft tissue that will be hard after a while .
The root fracture is uncommon ,Most of the time root fracture happened after the age of ten because before that there will be an open apex and the bone is more resilience so what happened after trauma  is avulsion or luxation (extrusion,intrusion)
Fracture in permanent teeth we don’t see it frequently .
-Type of root fracture:
1- Apical third fracture: sometimes we discover it by accident when we taking x-ray and what we do then is just to follow up our tooth but if there is a clinical sign like discolored crown or fistula we do our right treatment,it is a horizontal line fracture.
2- Middle third fracture: it is oblique line fracture(apical end of the line directed toward the labial side and the incisal toward the palatal side .
3- Cervical root fracture : most of the time  associated with crown fracture.
Healing of root fracture:
When there is a fracture there will  be healing of soft tissue (pulp tissue and neurovascular supply )and healing of hard tissue(cementum and dentine).
In root fracture we should check  for two things if there is  a cut off of the pulp or bacterial invasion.
The worst scenario when there is a bacterial invasion, we go for extraction.
The treatment in most of the case is repositioning (when there is displacement ) and splinting.
The prognosis depend on the degree of displacement and the stage of development , the tooth with open apex has better prognosis than closed apex.
The doc show a histological pic for a root  showing  pulp ,cementum ,dentin,and start talking about pattern of healing.
Pattern of healing:
1- The ingrowth of cells start from the pulp tissue to fill the space of the fracture line, the healing pattern will be by hard tissue.it is the best scenario.
2- The ingrowth of cells start from the periodontium and fill the space of the fracture line the healing pattern will be by soft tissue (connective tissue).it is good and take time to transfer to hard tissue(1-2 years).
3- The ingrowth of cells start from the pulp tissue and the periodontium –part from the pulp and the other from periodontium - to fill the space with soft and hard tissue (mixed pattern)

Note:1-The worst scenario when there is infection in the fracture line ,the sinus will be form and we go for extraction.
2-most of the time the bacteria come from the periodontium .

The doc show an x -ray for  a middle third root fracture . and he said most of the time  With root fracture we  see displacement and mobility.

The neurovascular supply has an elasticity so not all case of trauma will cause tearing of neurovascular supply it can stretch (1-2mm).

we should not take direct decision (rct ,extraction…),wait and see especially in children because neurovascular supply and the regeneration is high for example if there is a cut in the root we can push the two part toward each other and make a splint ,there is a possibility that the regeneration will occur.

Most of the time the tooth will be displaced palatally  because the direction of trauma  will be toward the labial side…and in some other cases the displacement will be labially when the force is from the palatal side.

Treatment:
The treatment include repositioning (when there is displacement)  and splinting .
First of all we should know the direction of trauma ,if it on the labial side and displaced the teeth palatally  we should move the tooth labially ,after giving local anesthesia.
Sometime after a trauma there will be fracture in the labial alveolar plate that we can not see it in the  x- ray ,and the tooth become locked in the bone and non mobile , on a locked tooth when we do percussion test we hear a metallic sound .
The doc show a case of a fracture root that the coronal part of the root moved labially and become locked  and the apical two third move palatally (the fulcrum point between the apical two third and the coronal third.)
And what the doc do here:
a-firm pressure on the facial bone plate to displaced the coronal part out of its alveolar locked.
b. horizontal and forward force from the palatal aspect then upward to push it to its’ socket(opposite to the force that caused displacement).

Splinting:
Types :
1-Direct composite splinting: we should take mesial and  distal neighboring teeth( one mesial and one distal to the  traumatized tooth at least).
We make some acid etch on the corners then we put composite and curing do some smoothening , we can put some bonding agent with the composite to make it  more flowable,  the neighboring teeth hold the splinted tooth on its right place.
2-splinting with orthodontic wire (using composite with wire, it is the best splint) , there is some difficulty to make the curvature of a wire when we want to make the curvature of the teeth ,and the end of the wire we make it as a u shape loop in order not to move .the wire can become rusted with time but it is not  a big problem .
note:the tooth with trauma is the last tooth to be fixed with the wire when we make the splint so we fixed the distal and the mesial tooth first with the wire then we fixed the traumatic tooth( because this tooth could be extruded or intruded so we level it according to the adjacent teeth).
3-quartz-fiber splint:it is available in our country it is like a strip,we don’t need to make a curvature or a u shape loop and as the first two type we make etching put composite to fixed it with tooth structure  then curing .
Removable splint:we take an alginate impression and send it to the lab,then  acrylic plate,2 adams clasp are made .
The acrylic plate extend from the rugae area to the incisal one third of the tooth (the acrylic cover the lower labial  third –in order to fix the teeth in their position)
The  best splinting is the one using  semi rigid splint.
The removable splint is better than the fixed splint.
Before we remove the splint we take an x-ray to be sure that healing is present.
If the sensibility test  is positive then the tooth is vital and there is regeneration in neurovascular supply.
If the sensibility test is negative but there is no clinical sign of pain ,sinus or discolored crown and there is no periapical lesion on x-ray we should not rush for rct we wait and see for  6 month because there is a possibility for neurovascular supply to regenerate.
The doc show a case of a  sever root fracture where a  coronal part is  out of its’ socket , so we have to clean the area with normal saline and try to replace the coronal part to its’ original socket.
Now in order to replace the coronal part of the tooth into the socket, we use a tool “carver” to achieve that,  we place the head of the carver beneath the cervical margin, and push it upwards into the socket, then we do a sliding movement to the coronal part of the fractured  tooth, using our thumb, upwards and forwards being guided by the carver. After that we do splinting for the tooth 

(28:10-28:40) couldn’t understand anything from this part…

Before removing the splint we do root canal treatment for the coronal part only, without treating  the apical part of the root, because it stays vital since it is getting its neurovascular supply from the apex which is intact in our case.

[bookmark: _GoBack]Before we used to use calcium hydroxide inside the canal but we stopped doing so because they found it caused root resorption and degradation for the dentine, now we only use non-setting calcium hydroxide for 7-14 days so we can gain some bactericidal effect.
Concussion: 
Concussed tooth is tender to percussion vertically and horizontally, due to edema and hemorrhage in the PDL, no mobility, neurovascular supply is unaffected. 
In more severe cases sub-laxation occur.
Sub-luxated tooth will be tender to percussion also, abnormally loose due to rupture of PDL but not displaced, and there will be gingival hemorrhage around the gingival margin.

Treatment --> 1)slight adjustment for occlusion (slight grinding of the opposing tooth)
                          2)soft diet
                          3)Splinting
                         
Extrusive luxation: incomplete avulsion of the tooth out of the socket.
Clinically we will see partial displaced tooth out of the socket, we can see some bleeding from the PDL, elongation of the tooth comparing it to adjacent teeth, increased mobility, tender to percussion.

Radiographically we will see radiolucency in the periapical area.

Treatment--> fixation only. 
*Note: these should be memorized regarding fixation or splinting periods:
2-4 months --> fractured root, alveolar fracture.
7-10 days --> avulsed tooth with closed apex.
3-4 weeks --> all other cases 






Lateral Luxation: “Fracture in alveolar plate”

Eccentric displacement of the tooth accompanied with comminuted fracture or fracture of the alveolar socket.

Radiographically, space apical to the tooth, and we can see resorption in the marginal area of the alveolar bone around the neighboring teeth….
Clinically, we can see a palatally displaced crown, the root locked in the socket wall, metallic sound can be heard upon percussion, little mobility, pulp necrosis in 58% of the cases.
Treatment--> fixation for 2-4 months
Note: never use your fingers in mobility test!!!
The Dr showed us a radiograph in anteriolatral” not sure if this is the correct word” view, we can see the fractured alveolar bone clearly.
Treatment--> we give the patient anesthesia first, the we have to re-fix the tooth in its original place in the socket, we crush the bone in the apical area, then we push the coronal part from the palatal side forwards and upwards, and then we can splint the tooth.

Intrusion: “apically displaced tooth, with a comminuted fracture in the alveolar bone in the apical area.” 
In mixed dentition we might get confused whether the tooth is actually intruded or it’s erupting, we can reach a definite diagnosis using two methods,  a radiograph and percussion test.
Intrusion is most seen in primary teeth, which is more dangerous because it’s going to affect the erupting permanent tooth.
Clinically, the tooth looks shorter than the neighboring teeth, metallic sound upon percussion and no mobility. 
Radiographically, periodontal space is partially or fully hidden 

Pulp necrosis might not happen in immature tooth, but in mature permanent dentition necrosis always occur.

Treatment-->
-In a permanent tooth with open apex : don’t interfere by any treatment, re-eruption occur spontaneously. 
-Mature root and age of the patient 12-15: spontaneous re-eruption may occur, so we should wait for 4-6 months, if no eruption during this period we should interfere using one of these methods : 
1) surgical extrusion of the tooth. (Worst method) 
2) Orthodontic extrusion

Surgical extrusion is done by doing slight luxation for the tooth, this might cause bone resorption, so it is not recommended to use this method. Although, in some cases the osteoclastic activity during orthodontic extrusion doesn’t work properly, so if after 10 days we can’t notice any movement, surgical intervention is a must in these cases. 

-Patients older than 15 years old: surgical re-positioning should be performed.
 
