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*Pulpitis:

Is the inflammation of the pulp.

-The pulp: soft tissue surrounded by rigid walls(dentine) , its blood supply is coming from a single source through the "apical foramen".
-When comparing pulpitis(inflammation of the pulp) with any inflammation in the body we can notice that there will be swelling and increased pressure that will be distributed in the area of inflammation. However, it's not the case in the pulp where the pressure is not distributed and it affects the veins in the pulp leading to the obstruction of its blood supply.

-This mainly leads to the major problem associated with pulpitis which is "necrosis" and it's also associated with severe pain due to the increased pressure on the veins as we mentioned above.

-Other thing that's related to pulpitis is that there are no proprioceptive nerve fibers within the pulp and root canals which leads to the inability to locate the exact location that the pain is coming from , so the patient can 't determine which tooth is involved(whether from the upper or lower jaw , or multiple teeth are involved).

-The only way to determine which tooth has pulpitis is when the inflammation reaches the periodontal ligament where proprioceptive fibers exist.

Etiology:

1) Caries that reach the pulp (the most common cause) , meaning that the bacteria reaches the pulp and causes inflammation.

2) Traumatic exposure to the pulp during cavity preparation using burs so the bacteria reaches the pulp and causing inflammation.

3) Chemicals coming from restorations when preparing deep cavities , it may enter dentinal tubules and reach the pulp leading to its death.

4) Thermal cause ; high temperature may affect teeth leading to pulpitis , and also in the case of large amalgam restorations high temperature might be conducted to the pulp leading to its death.

Classifications:
*It might be classified as

-acute or chronic pulpitis.

-opend or closed pulpitis (depending on whether the pulp is exposed or not).

 -partial or complete pulpitis where part of the pulp is involved in the partial , and the entire pulp is involved in the complete.
*The most important classification of pulpitis is the one that is associated with the management of pulpitis , whether it needs a simple restoration or root canal treatment , whether the pulp is still vital or irreversibly damaged. So according to this information we can classify pulpitis into (reversible &irreversible pulpitis).

*Any other classifications are not useful because we can't take a biopsy from the pulp to determine whether it's an acute, chronic, partial or complete . 

Also there's no correlation between the clinical symptoms and the degree of inflammation of the pulp.

*Classifying pulpitis into reversible and irreversible depends on (pain history). However, some patients might have pulpitis without pain (which is rare).

Diagnosis

1) History

2) Clinical signs and symptoms 

-In the [Reversible Pulpitis] , the pulp is capable of full recovery and there is no tissue damage , it's only due to dilation and increased permeability  of blood vessels so fluids and inflammatory cells may come out of it leading to : swelling of the tissues and inflammatory cell infiltrate. (there's no damage to the tissues , nerve fibers , blood vessels or necrosis)

*Treatment is by cavity preparation and removal of caries.

*The alignment of the odontobalsts near the inflamed pulp is somehow incorrect but still they're vital.

*This type of pulpitis is called "pulp hyperemia" : increased vascularity of the pulp.

*How to know it's an irreversible pulpitis:

-Whether the pain is spontaneous or following thermal changes.

Pain in reversible pulpitis requires stimulus(no pain until there's change in temperature) usually cold or hot drinks and sweets.

-Position of the body doesn't affect the pain in the reversible pulpitis (it doesn't wake you up in the middle of the night)

-Duration of pain : very short pain

-Nature of pain : mild to moderate

-Response to the "electrical pulp tester"(which is a device that's used to test the vitality of the pulp by passing an electrical current through pulp tissue) at lower levels than normal tissues , because the nerves are more sensitive in the case of reversible pulpitis.

-Mobility and sensitivity to percussion (knocking the tooth gently using a mirror handle for example) are not seen .

{in relation to percussion , the tooth becomes sensitive only when the inflammation exceeds the pulp and reaches the periapical tissues "irreversible pulpitis". In relation to mobility , the tooth becomes mobile  only when inflammation reaches the tissues surrounding it(periodontal ligament)}

-Treatment : conservative (removal of caries and suitable restoration).

-In the [Irreversible Pulpitis] the pulp has been damaged beyond point of recovery

*A wide spectrum of acute and chronic inflammatory cell infiltrate, abscesses, bacteria, puss, necrotic areas and fibrosis are seen within the pulp.
*Even if we remove the caries in this stage of pulpitis , there won't have recovery of the pulp because it's no longer vital.

*how to confirm the diagnosis clinically :

-Pain is spontaneous or upon stimulation (thermal changes).

In the late stage of irreversible pulpitis low temperatures reduce the severity of pain and high ones increase it because low temperature reduces the inflammation and high temperature increases vascularity.

-Duration : continuous or long term pain , and the patient tends to use analgesics.

-Nature of pain: sharp , sever pain , and in the late stage it becomes throbbing (as the tooth is beating).

-Pain increases when patient reclines (it wakes you up in the middle of the night) as a result of increased blood supply to the tooth when the patient reclines so increased pressure inside the pulp.

-Respond to the electrical pulp tester at higher levels because the nerves are already damaged and need more electrical current in order to induce pain , or the pulp may not respond at all because of the complete damage of nerves.

-Mobility and sensitivity to percussion are absent because the inflammation  is within the pulp (like the reversible one).

-Treatment :

1)Root canal treatment if it's possible.

2)Extraction if the tooth is badly destructed.

*SO in the diagnosis we depend mainly on the pain history and other helpful methods like :

1) Electrical pulp tester

2) Visual examination , for example : superficial caries come along with reversible pulpitis but deep caries and badly destructed tooth come along with irreversible pulpitis / inflammation of the gingiva or swelling in the vestibule around the tooth come along with irreversible pulpitis.

3)Palpation of the vestibule and root area from the outside ; tenderness indicates irreversible pulpitis.
4)Percussion : sensitive teeth are irreversibly inflamed.

5)Radiographs : we look for bone loss and widening of the periodontal ligaments which come along with irreversible pulpitis.

6)Reaction to thermal changes : depends on the duration of the induced pain whether it's short or continuous.
-Another type of pulpitis that is recognized clinically is the [Chronic Hyperplastic Palpitis] or (pulp polyp or proliferative pulpitis)
*Normally in any type of pulpitis the end result is necrosis of the pulp , but in this type of pulpitis it's not the same.

The tooth is badly destructed and there's exposure of the pulp (open pulpitis) and caries develop rapidly mostly in the young age. Because the patient is young , there will be good blood supply especially in the case of open apex (increased blood supply) so the healing ability and the immunity is better. When the pulp is exposed there will be no pressure on the tissues so it will respond like any other tissue in the body by developing a chronic 
inflammation and formation of granulation tissue (no necrosis happens) in the form of a polyp projecting from the tooth called {Pulp Polyp}. 
*It's a special case that's not seen commonly except in the 1st permanent molar and the primary molars, especially in the case of an open apex.

*It's an asymptomatic case , meaning that if you move the polyp using a probe , the patient won't feel anything because it's open ??!! (that was what the dr. said I don't know what he meant by open). However, the patient may bleed because it's a granulation tissue.
So …

-It's usually asymptomatic

-Direct pressure during mastication may lead to mild to moderate tenderness

-It might bleed if injured during mastication or any other cause of injury.

*In the radiograph we can notice that there must be an open cavity(open pulpitis) , it doesn't happen in closed ones.
*Histological section of the polyp shows that it's covered by stratified squamous epithelium.

The origin of this epithelial cells is thought to be from the saliva or from the gingival sulcus around the tooth that become deposited on the polyp and cover it. 

*The polyp reaches the maximum size within couple of months , then fills the cavity and stops its growth.
*Treatment :

1)The more conservative pulpetomy in some cases

2)Extraction of the tooth in most of the cases because it's badly destructed and has an open apex (difficult root canal treatment).

-[Pulp Calcification] or Pulp Stones

* Calcification of the pulp whether in the chamber or the canals.

* There are two types:

1)Pulp stones : rounded calcified structures that are formed within the pulp.

-They are further classified in relation to their structure into : 
*True pulp stones (resemble dentine) and 
*False pulp stones(do not resemble dentine).

-In relation to their location in the pulp chamber and root canals they are divided into : 
*Free stones(away from dentine) or 
*adherent stones(attached to dentine) or 
*interstitial stones(inside the dentine)
-The patient is asymptomatic (no pain or migraine)

-Etiology is unknown. However, they increase with age and inflamed teeth(pulpitis).

-Mechanism of formation : 

It's believed that local metabolic dysfunction inside the tooth or trauma to the tooth leads to hyalinization of basal cells, then fibrosis then mineralization to this fibrous tissue then the stone is formed.

-Radiographs : 

Mostly seen in the coronal pulp , the size and number increase with age, also seen more often with some dental and systemic diseases such as "Ehlers-Danlos Syndrome" where more pulp stones are seen.
2)Dystrophic calcification (linear calcification):

-It's found in the form of granules of calcified material scattered over large masses.

-Mostly seen in root canals in the form of round structures (linear) along with the blood vessels and collagen and elastic fibers.

-It increases with cases of root canal blockage, so root canal treatment would be difficult.

-[Periapical Periodontitis]:

*The inflammation reached the periapical region.

*Definition:

It's an inflammation of the apical part of the periodontal ligament.

*When comparing this region with the pulp we can notice that it's a confined space. However, there might be some tissue expansion on the expense of the tooth (in case of inflammation) so the tooth might be slightly elevated. 

So a patient with periapical periodontitis may suffer from pain during mastication or percussion.

The patient is also able to determine the involved tooth.

*This region also has a rich collateral circulation (good blood supply) and this is the principle of the root canal treatment; if we don't have rich blood supply and good healing ability we won't be able to perform a RCT because in the RCT we are trying to heal the inflammation. (I don't know what is the relation here , that was what the dr. said !).
*Nerve fibers present in this region so the patient is able to determine the involved tooth.

*Etiology:

-Caries then pulpitis then periapical periodontitis.

-Trauma to the tooth that leads to trauma to the periapical tissues.(sterile inflammation=no bacteria).
-RCT leading to trauma to the periapical tissues:

Files or irritant materials coming out from the apex.

*It has two types : Acute and Chronic periapical periodontitis; depending on many factors such as:

-The "amount of pressure inside the tooth"; in the case of closed pulpitis the pressure on the periapical region will be high so the inflammation will be severe.

In the case of opened pulpitis the pressure is less.

-The amount and virulence of bacteria.

-Immune response of the patient.

*So depending on these factors the inflammation could be acute or chronic. Also the acute inflammation can change into chronic and vise versa.

*Acute periapical periodontitis may become abscess and abscess may spread to the face (cellulites) or it may change into chronic inflammation.

*Chronic periapical periodontitis can be in the form of periapical granuloma that transforms into abscess (acute or chronic) or radicular cyst.

[Acute Periapical Periodontitis] :
*The inflammation reached the apex and spread to the underlying periodontal ligament leading to acute periapical periodontitis.

*The patients feels an elevation of the tooth, and even light touch will cause pain.

*Well localized because of the presence of proprioceptive nerve fibers.

*Pain is not affected by temperature changes because the pulp is already necrotized.

*Radiographs: 
-we can't notice any change because the inflammation has recently reached the apex and the bone hasn't undergone resorption yet. It's just inflammatory cell infiltrate and edema.

-If we take a radiograph after a week for example we can notice widening of the underlying periodontal ligament because of accumulation of fluids and hence slight elevation of the tooth.

-The Lamina Dura (whitish line around the periodontal ligament from the outside) becomes less clear due to decalcification as a result of inflammation.

*If the cause was trauma, the tooth will heal and things will go back to normal.

*If the cause was infection(pulpitis), it will become "Acute Alveolar Abscess" or it may change into chronic periapical periodontitis.

[Chronic Periapical Periodontitis]: 
*conditions:

-Open apex (open cavity).

-Good immunity.
-Low number and virulence of bacteria.
So the body will control the inflammation and convert it to a chronic one.

*The most important example is the "Periapical Granuloma"

-Granuloma here means (granulation tissue) so it's different from what we've taken in histology.

*Radiographs:

-Oval or round radiolucency with well defined margins.

Its margins could be whitish in color if its growth is stopped , or they can be less clear if it's still growing.

*Microbiology:

We will find a mixture of bacteria, most of it are : anaerobic bacteria, obligate anaerobes or facultative anaerobes (mixed infection).

*Clinically:

-The tooth is painless with some tenderness to palpation and percussion.

In relation to percussion , when performing percussion to a tooth with underlying sound bone the sound will be high (resonance) , while a tooth with underlying granulation tissue(chronic periapical periodontitis) the sound will be lower than normal.

-no response to thermal or electrical pulp testing because the pulp is already necrotized.

*Histopathology:

-It's a granulation tissue : immature fibrous tissue with immature collagen fibers, fibroblasts, epithelial cells, blood vessels , a lot of  immature capillaries with extravasated RBCs, macrophages, chronic inflammatory cells, lymphocytes and plasma cells.

-We can notice the formation of granulation tissue with a radiolucent area due to bone resorption that is filled with granulation tissue.

-Within the granulation tissue we can notice 
1) Cholesterol Clefts"  
2) Hemosiderin pigment in the form of brownish granules
3) Foamy histocytes (foamy macrophages)

4) Multinucleated giant cells (foreign body giant cells)

- Epithelial rests of malassez which are normally found static in the periodontal ligament start to proliferate giving rise to a cystic cavity that forms the origin of the "Radicular Cyst".

-[Periapical Granuloma] increases in size until it reaches a certain limit, or it may transform into Acute or Chronic Alveolar Abscess, or it may transform into Radicular Cyst as we mentioned above.
We can notice in the surrounding bone the presence of sclerosis that is called "Osteosclerosis" and the presence of "hypercementosis" in the overlying tooth due to irritation.

-[Acute periapical abscess] 
*Is seen under the tooth due to the presence of bacteria, then the abscess spreads in the area (causing "cellulites") and in the facial spaces. 
*The patient will suffer from severe pain and won't be able to sleep with fever and fatigue due to inflammation.
*The tooth will be extruded and hence very sensitive to touch, mastication and percussion.

*Swelling and redness in the vestibule near the tooth is noticed.
*Doesn't respond to thermal or electrical pulp testing (necrotic pulp).

*Radiographs:

-Slight widening in the periodontal ligament.

-If it's coming from a periapical granuloma we will noticed an ill-defined radiolucency.

-The area around the tooth has less density in the radiograph.

*Acute periapical abscess may transform into chronic alveolar abscess or it may continue spreading and in the case of open pulpitis the puss may come out from the root canal or the gingival sulcus or it may spread inside the cancellous bone.

*histopathology:

It's a puss filled with mixed bacteria like the granuloma.

*As we mentioned before it may spread to the facial spaces like submandibular space, sublingual space and buccal/facial space.

- In the submandibular and sublingual spaces it's bilateral and called "Ludwig's Angina".
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