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Trauma
· Epidemiology:
-Peak age for primary teeth injury is 2-4 years of age, during this period children are learning to walk and they move a lot. 
-Peak age for permanent teeth injury 8-10 years of age.
* In males (32.9%) more than in females (14.9%) because males are more active at this age (even till 12 years of age), and the males have their parents' permission to go outside and play in the streets, but the females because of the restrictions and social and religion perspective – some say that girls are more mature at this age but boys are energetic and adventures – 
· Predisposing Factors:
- Protruding upper incisors:
More protrusion (sever overjet) makes patient more susceptible to trauma than patients with normal overjet.
* People with protrusion are 5 times more predisposed to traumatic incisors
- Incompetent lip:
Short lip, Incompetent lip more susceptible to trauma
- Bad eye sight, Physical and mental handicapped
- Gender:
Males more than females in all world studies, because it is statistically significant, that means that there is a reason. 
- Central incisors:
Central incisors are more susceptible to trauma than lateral incisors.
*Prevalence of most traumatic teeth:
                     Upper centrals > upper laterals > lower centrals > lower laterals.
¿Why Centrals?
Because their position are more forward in the oral cavity, if there is a blow to the face the first teeth come with the blow are the central incisors, and because Centrals are earlier erupted than other incisors. 
The mandible is the mobile part so acts as cushion like action; absorption of the energy of the trauma and the lip protects the lower incisors but the upper is fixed easily to be damaged and central incisors to be fractured.

· Systematic approach for treatment of trauma
- Put in mind that if there is a history taking and good clinical examination which will lead to accurate diagnosis this leads to successful treatment plan and management.
- If our examination; clinical or radiographic is inaccurate, or if we didn't take all the information needed we will not reach a correct diagnosis. 
 (
Rational therapy depends upon correct diagnosis whereas incomplete examination leads to inaccurate diagnosis and less successful treatment.
)- You have to reach proper diagnosis first to reach accurate management.
- Trauma is a first aid management because you have to manage bleeding to alleviate pain and respiratory system if there is any part of the tooth is aspired. 
 (
Dental trauma is considered an emergency condition: relieve of pain and reduction of displaced teeth
)- Then we have to make reduction if there is fracture in the alveolar process (e.g. mandible) that’s why it's an emergency treatment.



- First you have to save life, stop bleeding and alleviate pain then psychology management of the parents and child.
- In normal trauma e.g. fracture in incisors you have to follow the systematic approach of management. 

· History:
1- First we start with history ask about patient name, age, phone number, etc
*There are important questions to ask (when where how)
 (
Time factor influence the choice of treatment, (Implantation, P. exposure)
)2- When trauma happened? - is important because time between trauma and patient attendance to the clinic is very crucial, e.g. patient has fracture with pulp exposure came to the clinic after 2 to 3 days I can't do pulp capping for him, we might do pulpotomy or more complications if it is open apex we need to do RCT and put MTA. 
If there is avulsed teeth: if the patient came within 30 min the success rate more than 50 %  reaching 55-60 % , but if the patient delayed coming to the clinic things become more complicated , complication of reimplantation is very bad because ankylosis or resorption might happen.
3- Where did the injury occur?
- If it's dirty place then we have to consider antibiotic prescription and tetanus prophylaxis. 
- Legal implication if someone hit the patient.
4- How did injury occur?
- Direction of trauma: laterally or from the chin or on the anterior teeth.
-  It gives a clue which part affected by the trauma.
- Blow to the chin we have to consider symphysis fracture, condylar fracture or alveolar fracture.

5- Previous treatment
The child had trauma before and didn't go to the doctor.
- Then he had another recent trauma to the central incisors with the radiograph we found calcification in the lateral and it's not from the recent trauma (recent trauma don't cause calcification), it's from an old trauma.
- Or the patient has a discoloration, it is impossible to be caused by a recent trauma (e.g. 24 hours), the discoloration happens after a month or even more.
* We have to identify if there is an old trauma and tell the parents so they don't think that it's a complication because we didn't do good treatment.
6- Medical history if there is any systemic diseases. 


7- Subjective complaints that the patients says is important:
A)  If the pt says he had amnesia, unconsciousness, vomiting or headache this indicates brain concussion so just transfer him to the neurologist. 
B) If any disturbance in the bite, patient says when I bite I feel pain there might be         tooth luxation, alveolar fracture, jaw fracture, fracture of the TMJ.
 (
So what the patient says may lead you to the type of the trauma or the injury that happened.
)Patient says he has mobility of tooth.
C) Reaction to thermal or other stimuli.

· Clinical examination
It gives you all information necessary to make correct diagnosis and design an appropriate treatment plan. 
Before clinical examination if there is bleeding or debris you have to clean the area, for two reasons:
You can't reach proper clinical examination without removal of the debris and blood to be able to see what to examine interiorly and exteriorly, and to alleviate pain and anxiety of parents and child.

· Clinical Examination  should include
1- Injury to the soft tissue extra orally and intra orally, you have to palpate every area. 
2- Presence of foreign material happens a lot, from the trauma some sands or small stones or glass or fragments from the tooth itself might get lodged inside soft tissues. 
Picture in slides
Fragments of the central incisor are lodged inside the lip so by palpation you feel the hard parts. 
Might be logged in check or tongue.

3- Bony fracture.
Hemorrhage in the floor of the mouth you suspect there is jaw fracture.
4- Cracks and craze lines
- Incomplete fracture of the enamel 
- It's common in any trauma
 - To see it bring the light cure and make it parallel to the long axis of the tooth.
This tooth might be very weak so worn the parents and child not to eat hard food on it because fracture might happen.
There might be also: fracture, pulp exposure, discoloration of the crown.
5- Displacement of the tooth at any direction: palataly, bucally, intrusion, extrusion or lateral extrusion.
7- Abnormal horizontal and vertical mobility (Injury to PDL)
When we do horizontal or vertical percussion if there is pain or any tenderness this means injury to the periodontal ligaments
There are two sounds in percussion:
- Metallic sound this means tooth is ankylosed or there is intrusion locking in the bone or lateral laxation. 
When there is trauma there will be fracture in the apical socket of the tooth and the tooth got intrusion and locked in bone giving metallic sound.
Dull sound especially with mobile teeth. - 
For children we don't use the handle of the mirror, we use our fingers.
8- Abnormalities of occlusion there might be alveolar fracture or tooth fracture.
9- Reaction of teeth to sensibility testing
It's not a vitality test it’s a sensibility test, we are looking for the sensibility of the nerve
Tooth might be vital but the nerve is cut.
We put heat, cold or current the nerve is the one that feels. 
- Heat: heated gutta percha not used any more
- cold: we use ethyl chloride , ice, carbon dioxide snow -78 °C, dichlorodifluoromethane -28°C.
The problem with ethyl chloride that you put it in the gingival third which is wrong because even if the tooth is not sensible the gum is sensible, that’s why the best test is the electric pulp tester.

Patient had trauma and came to the clinic and you made sensibility test for him and it gave you positive reading , it's not logic to decide that the tooth is vital you have to do sensibility test several tomes every week for a month, if its positive for the fourth time you can say the tooth is vital.
It might be positive in the first time because in case of shock the tooth gives you faults reading. 
The opposite might happen; the tooth gave negative reading you can't conclude that the tooth is not vital you have to wait.
There might be cut to the nerve in case of open apex there might be regeneration of the nerve which takes 6 months to one year.
In case of trauma and the sensibility test is negative you have to wait, don't rush to root canal treatment especially in case of open apex.
Tooth with open apex is not easily treated and the prognosis is questionable.
You have to do sensibility test every month. if there is no signs and symptoms no discoloration and the patient is not complaining and no swelling no sinus then just leave it don't rush for RCT because revascularization and reinnervation might come back within one year so don't rush specially in open apex, even in closed apex if there are no signs and symptoms just leave it.

*Before initiating vitality testing the following factors should be considered:
A- Erupting non injured tooth:
 We put the pulp tester if it gives you a negative response this doesn't mean the tooth is non vital, in open apex and not fully erupted tooth it gives negative response because the communication between odontoblastic process and nerve is still not complete.
B- Testing should be conducted away from the gingival area because it gives faults reading so that’s why it should be on the incisal third.
C- Splinted and crowned teeth you can't do vitality testing.
D- In vitality tests there are readings 1-8 to measure threshold of pain, if we start by 2 then 3 then 4 then 5 the tooth can adapt the electric current and doesn't give reading , so gradual slow will not give you correct reading
Pain threshold should be determined by rapid steady increase in current rather than slow gradual increase.
· Radiographic examination:
Radiographs and the technique of taking it is important.
*Radiographs should reveal the following information:
1- Root fracture 
2- Degree of intrusion and extrusion
3- Presence of periapical rarefaction like cyst or inflammation or any abnormality
4- Extent of tooth development: open or closed apex, fully formed or still forming
5- Size of pulp chamber or root canal, we see if there is internal or external resorption
6- Foreign bodies lodged in the soft tissue
 
Some points to be considered in taking radiographs:
1- Four periapical radiographs for any trauma:
First to the traumatized tooth second one mesial to the traumatized tooth there might be another fracture to see from this side , third one is distal and fourth is occlusal to see if there is intrusion or extrusion.
If there is mobility of the tooth just leave it and do x-ray, because if there is fracture root you might damage the communication between coronal part of fracture line and the radicular part so don’t  luxate it because you might cut the neurovascular supply.
2- Fracture lines are usually obliquely positioned 
If the beam is parallel to the fracture line we will not see it, so you have to tilt the cone of the x-ray.  
3- Bend in the film if it is within the root it will appear as a fracture line
To know if its bend or real fracture do tracing to the periodontal ligament if there is interruption then it’s a bend.
 Fracture happens in the root it has nothing to do with periodontal ligament.
4- Any treatment in trauma we can't tell the parents that the treatment is finished because there might be delayed complications e.g. ankylosis starts after 6 months, infection, sinus or resorption, so you have to aware the patient so he doesn't blame you.
You might do RCT for avulsed tooth and after 6-7 months you notice resorption of the whole cementum and dentin and only gutta percha and crown exist.

Classifications of trauma:
Modified Ellis (1945) is same as Ellis classification but with class 7 added to it.
Class 1 is fracture of enamel, just chipping of enamel
Class2 is fracture of enamel and dentine, this needs restoration 
Class 3 is fracture of enamel and dentin with pulp exposure 
Class 4 is discoloration of the crown
Class 5 is displacement e.g. laterally, avulsion, extrusion or intrusion
Class 6 is tooth lost
Class 7 is tooth restored by composite or crown
Be careful its classes of trauma not caries.
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