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We will start talking about pulpits :
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 showing histological section about inflamed pulp tissue ,we want to know if this is reversible or irreversible pulpits , so when we look to it we can see soft tissue which is the pulp and at its side we can see dark band (odontoblast nuclei ) represent the odontoblasts then we move to the dentine where we can see first a layer of hypocalcified dentine appears lighter than the adjacent dentine which is the predentine , but if we look to the pulp it appears abnormal where there are multiple red rounded masses appears lined with epithelium they represent blood vessels dilated and congested where they release fluids (extracellular edema) and this appears in the areas of the pulp that is whitish (empty) , there are also black spots in the pulp area represent inflammatory cells ……so all of these signs represent signs of inflammation . because the odontoblasts still appear and the pulp components are not yet destructed we can say that this is an initial stage of the inflammation so it is reversible pulpits or " pulpal hyperemia" , actually the term reversible pulpits is clinical term that is valid when you are taking clinical history and pain signs from the patient , but if we are looking to a histological section it is better to describe the case as pulpal hyperemia where there  is increased blood supply and vascular permeability apparent .

the management of this condition is by removal the source of irritation which is usually caries and placement of a restoration , and this will induce pulp healing coz no irreversible damage happened .
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pulp tissue showing lots of inflammatory cells and lots of abccess and pus and bacteria that is extending to all pulp areas (not localized as in pic 1) and there  is irreversible damage , the pulp is of the most tissue that are associated with early necrosis and the reason is due to the high mechanical pressure that is developing whenever the pulp is inflamed (recall that the pulp is a soft tissue surrounded by the rigid dentinal walls  thus it cant distribute the pressure that is developed with inflammation)  and this pressure will compress the blood vessels developing ischemia to the area and then necroses .this also can explain the nature of teeth pain when there is irreversible pulpits ; the developed pressure will also compress the nerve fibers with inability to distribute the pressure which will cause severe pain.

Management of teeth with irreversible pulpits is by either performance of RCT(endodontic treatment) or by extraction if the tooth was badly destructed.
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Picture 3 :

Showing  PT with his permanent premolars and 1st and 2nd molars, the first molar looks abnormal  where the crown is badly destructed and broken also it has a red mass looks like a polypoid lesion and its source is from the pulp not from the gingival ( we can identify the source of the mass by a probe following the mass to see if it is coming from the pulp or from the gingival ( diagnoses : pulp polyp or chronic hyperplastic pulpits(proliferative pulpits). Unlike what we usually see following pulpits which is necroses ,here we see a polyp resulted from the formation of granulation tissue , this difference occurs only in  cases of 1. Open pulpits (the main  condition) and 2. With open apex (not necessarily but this will increase the vascular supply which help in the deposition of the granulation tissue but it can occur with close pulpits ,and this condition occurs mainly in small children rather than adults. It is also covered with stratified squamous epithelium.
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Picture  4 :

1st one showing permanent mandibular teeth with apparent loss of tooth structure from incisal edges and cusps of posterior teeth, the color of dentine is also apparent , the shape of incisal edges looks cup shaped. Also we can see 3 colors in the form of rings; inner orange then yellowish then whitish , but the orange color is not the color of the pulp otherwise all the teeth will suffer from pulpits and necroses .
The cross section of incisors looks rounded which is unexpected (rounded cross section of incisors is usually seen in the cervical third) so here the pt had severe attrition but because of the eruption of the tooth upward that occurred by hypercementosis through the deposition of cellular cement as a compensatory mechanism  (this prevented the severe loss of vertical dimension  of the face) then we can see the cervical portion of the tooth at a higher level .
Types of attrition :

Physiologic : which occur in all ppl but more seen in elderly because it is a accumulative process , and it is affected by the gender (more prominent in males because of higher muscular mass ) and by the nature of food .
Pathologic: in malocclusion pt or in pt with certain habits like chewing habits or burxism or if the structure of the pt teeth is abnormal like pts of amelogenesis imperfect and dentinogenesis imperfect.
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Picture5: showing permanent teeth with loss of tooth structure (cavities) ay the cervical area of crown and coronal part of the root with gum rescission  . 
They have  wedge shaped appearance , shiny ,smooth and hard ( diagnoses : abrasion  these are different   from class v cavities :   

	Class v cavities 
	Abrasion lesions 

	Kidney shaped , soft surface and has different color from the tooth structure 
	Wedge shaped , hard , with sharp angles , shiny smooth clean surface

	In pts with poor oral hygiene 
	In pts with v.good oral hygiene 


Abrasion lesions  are caused by friction between tooth structure and foreign bodies that is most commonly occurs by forceful tooth brushing and with horizontal direction that can be further worsen by the usage of abrasive toothpaste and abrasive tooth brush ( diagnoses : "tooth brush abrasion " .

Those pts  will complain from sensitivity of their teeth with cold or hot drinks as well as gum recession with injury caused by the tooth brush .
Picture 6 :
Showing mandibular incisors that have loss of tooth structure from the incisal edges as well as labial surfaces , they have also oblique direction ,the teeth are brown yellowish in color on the cervical 3rd of the crown ( diagnoses : habitual abrasion because of pipe smoking  which result by the friction between teeth surfaces (espi. Incisal surfaces of the lowers because the whole weight is on them) and the pipe.
Picture 7 : 

Showing permanent upper and lower teeth with loss of tooth structure seen in the form of notches on the inciasal edges of the upper and lower centrals ( diagnoses : habitual abrasion because of nuts eating espi. Seen in females . such type of abrasion may also be occupational occurs with ppl who put pins and nails in between their teeth, these cases are treated by a simple composite restoration with stopping the habit.
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Picture 8 : [image: image12.emf]
Showing permanent teeth with the presence of smooth shiny shallow broad saucer shaped concavities on the labial aspect of maxillary incisors ( diagnoses : erosion lesions produced by extrinsic factors"daitory erosion" due to excessive consumption of soft drinks containing carbonic acids, citrus fruits or even eating pickles . 
In these cases we advice the pt to reduce consumption of these drinks or dinking using a straw , also not to brush their  teeth immediately after drinking.
However occupational erosion that is caused by working in batteries factories where there are acidic vapors affect mostly incisal edges of upper  teeth because this is the most exposed area during working while the labial surfaces of the teeth is protected by the lip, this type of erosion is not common in our country .
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Picture 9 :

Showing upper permanent teeth with loss of tooth structure from palatal aspect appearing smooth broad shallow cavities and the color of the underling dentine is apparent, it mostly affect upper teeth because the lower teeth are protected by the tongue during vomiting , the labial teeth of teeth looks thin .

Diagnoses : intrinsic erosion which occur due to persistent vomiting whether voluntary or involuntary , in case of involuntary vomiting it occur because of chronic gastritis or hiatus hernia or pregnancy or excessive consumption of spicy food of smoking , however in case of voluntary vomiting it occur in pts with anorexia nervosa(where it mostly  affect teenage females that refuse to eat so usually they suffer from anemia and malnutrition so if they forced to eat they will vomit ) or pts with bulimia nervosa (they have normal weight or they can be overweight but those pts eat a lot then they will vomit  to try to reduce their weight after large meals or by laxatives or by severe exercises … those pts may not be distinguished clinically if they have normal weight except by the erosion on the teeth ) .
Picture10:
Showing upper permanent teeth (incisors) with pinkish spot on the labial surface of maxillary central incisor( diagnoses : internal resorption , and this color reflects the pulp vascular color and this occur with the resorption of the coronal dentine , the mechanism of dentine resorption  occur by a special cells osteoclast like cells "odontoclasts" so this process take long time . in case we saw pinkish spots on the teeth caused by internal resorption then the cause would be rather idiopathic not due pulpits coz in case of pulpits the pulp is already dead and no vascularity associate with it. 

Another picture showing a radiograph with fusiform enlargement of the pulp space in the roots ,this occurs with the internal resorption in radicular dentine .

This type of resorption that is associated with vital tooth is asymptomatic.

Picture 11 :

Showing a radiograph for a child with mandibular  primary 1st and 2nd molars and permanent 1st molar and primary canine (so the age of this child is >6 and <9 coz the permanent canine didn’t erupt yet ) , we can see the presence of developing permanent premolars under the primary molars and the roots of these molars undergo physiological external resorption.

Picture 12 : showing a radiograph with upper permanent centrals and the presence of a radiolucent rounded lesion  around the root apex  of the left central that is unilucular and well defined and well corticated (the presence of whitish line around the root) also there is external root resorption that is pathological , the cause behind this is apical radicular cyst or periapical granuloma (chronic periapical peredontites ) or chronic periapical abscess.

If it was well defined and small in size u can expect that it is periapical granuloma where if it wasn’t well defined then it is maybe chronic abscess .

Another picture showing molars underlined with a larger radiolucent lesion which can be expected as radicular cyst .

In these 3 possibilities the tooth should be non vital. 

In case of the abscess it is a lesion filled with pus and clinically u can see it making a sinus releasing fluids to the outside ,and the radiolucency surround it is not well defined wherein the case of cysts it has a large size but it stops its growth thus it will be surrounded with well defined margins.

So on radiographs if we see a radiolucent lesion around the root apex , we have to look to the size and margins :

Small size (e.g. 4 mm )(periapical granuloma
Large size with well defined borders (radicular cyst

Large sized with ill defined borders (chronic periapical abscess
Picture 12 :

Showing a radiograph with upper permanent centrals and laterals and premolar and impacted permanent canine and primary canine and permanent 1st molar . the impacted canine made external pathological resorption in the root of the lateral incisor and at the same time external physiologic resorption to the root of the primary canine . 

Picture 13 :

Showing a radiograph  with  the presence of a malignant tumor in the bone stimulated the resorption of the roots of permanent molars "pathological resorption".

Picture 14 :

Showing a radiograph with the presence of permanent upper centrals and laterals also we can notice the presence of braces over the teeth, the pathology here is the presence of external pathological resorption in the roots of these teeth mainly the centrals "pathological external resorption "  , this occurs usually when the orthodontist apply high mechanical force over the teeth in order to finish the  treatment in a shorter period of time  , but actually to achieve a successful orthodontic treatment it should take no less than 2 – 3 years on average .

Sometimes there are cases with roots resorption in vital teeth that didn’t receive orthodontic treatment , this is an idiopathic external pathological resorption that is usually starts at the cervical areas of the root then it makes tunnels like in the dentine ,also in some cases this type may cause resorption to the whole root, in this case the tooth will be mobile and undergo shedding.
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Showing a radiograph with permanent molars and premolars , we can see calcified structure within the pulp chamber . ( diagnoses : pulp stones .

Usually pulp stones are formed as idiopathic lesions that increase with age , but if it was formed in multiple teeth then we can think about syndromes like Ehlers Danlose syndrome or with coronal dentine dysplasia in permanent teeth or with regional odontodysplasia.

Complications of the pulp stones :

For the pt actually it won't be a problem but for the dentist it will cause a difficulty in RCT espi. If it was in the root canals like the dystrophic calcification type that is seen mostly in the root canals.

Picture 16 : 

Showing a histological section with the appearance of rounded masses inside the pulp in the root because the dentine appears on both sides ( diagnoses : pulp stones 

The type of pulp stones can be determined only by the histological sections and can't be determined by radiographs .

In this section it appears true adherent pulp stone (true coz it resembles the dentine in its histology ; there are dentinal tubules and predentine (light band) and odontoblasts (dark band)   , adherent coz it is attached to the dentine )

Another histological section showing the presence of free false pulp stones .
There is a third type that is the interstitial pulp stones (inside the dentine) that start to be attached (adherent) or even interstitial but with the deposition of the secondary dentine it will be surrounded by dentine so appearing that it s inside the dentine .

Picture 17 :

Showing a radiograph with permanent lower 1st and 2nd molars , there are well defined small (5mm ) radiolucncies around the root apecies ( periapical granuloma we can guess that it has been caused by a failed RCT due to the presence of a filed root canals but the gutta percha cone was smaller than it should be , we can confirm this by a histological section which shows the presence of a granulation tissue extending from the root canals to the periapical area which contain chronic inflammatory cells like microphages and lymphocytes  where endothelial cells also  migrates to form blood vessels which are leaky so we see extravasaterd RBCs that when degenerate we can see 2 things one is the hemosidren pigments from the hemoglobin in the form of brownish granules  and cholesterol crystals from their membrane (when cholesterol particles are released it act as foreign bodies that induce inflammatory rxn in the form of foamy particles which represent macrophages engulf these lipid materials becoming foamy histocytes , now if these macrophages couldn’t remove all of the lipid particles they will unite forming multinucleated giant cells seen beside the cholesterol crystals )   and fibroblasts producing collagen fibers that is immature .  

Granuloma here meaning granulation tissue not what really granuloma means
 (from the net) : Granuloma is a medical term for a tiny collection of immune cells known as macrophages.Granulomas form when the immune system attempts to wall off substances that it perceives as foreign but is unable to eliminate. Such substances include infectious organisms such as bacteria and fungi as well as other materials such as keratin and suture fragments. A granuloma is therefore a special type of inflammation that can occur in a wide variety of diseases. The adjective granulomatous means characterized by granulomas.)

Then the fate of the periapical granuloma is either to give periapical abscess or forming radicular cysts .

 radicular cysts:
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are formed when the epithelial cell rests of  Malassiz start to proliferate that are present in the periodontal ligament (since the the granuloma is continues with the periodontal ligament ) with the presence of chronic irritation and growth factors in the area combined with good vascularity , radicular cyst represent a ball of epithelium with degeneration at its center. Of course the tooth that will develop radicular cyst underneath should be non vital .

The other fate of the periapical granuloma which is the periapical abscess is formed when the bacteria is highly virulent and there is weak immune response or with closed pulpits (where there is no pressure distribution ) that will form the acute abscess which will spread under the tooth going outside the bone to the vestibules forming acute dentoalveolar abscess that is characterized with the occurrence of swelling in the area *(note that swelling may form with radicular cyst with time ) also it is associated with severe pain preventing the pt from sleeping at night and coming to the clinic from the early morning (where in case of radicular cyst and periapical granuloma they are developing as chronic processes thus the situation is controlled with them and there are attempts of healing with less virulent bacteria and the pt may have a little pain or even not feeling any pain) . 
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With percussion tests : it will be associated with severe pain with the acute abscess thus the pt can't eat over that tooth ,  where in case of the chronic processes less pain is felt.

For the sound associated with percussion , any periapical lesion will be associated with hyporesonance where the bone is affected but in case of intact bone in a healthy tooth normal resonance comes with.

Other symptoms of acute periapical abscess are :

Difficulty in opening the moth (the muscles in the area are also affected with inflammation and developed a spasm, the pain associated is severe and throbbing , with tenderness to percussion as we said before , difficulty in mastication , also the pt has systemic signs (in case of periapical granuloma and cysts the body is controlling the condition and not developing systemic signs ) where here in the case of dentoalveolar abscess the bacteria reached the systemic circulation and developed fever and  lymphadenopathy  in the cervical area, it could also extend to the facial spaces developing cellulites , so cellulites is inflammation in the facial spaces  not inflammation of cells.
Such pts usually come with emergency requiring early management .

Chronic alveolar abscess  is associated with radiolucency that is large and ill defined on radiographs but clinically it is associated  with opening around the area (abscess releasing pus to the outside through a fistula or sinus ) with inflammation in the soft tissue in the area outside due to the release the pus that proliferate and forming granulation tissue in the form of polyp "parluis polyp" .

So if we saw such case we have to know that it is associated with non vital tooth and the presence of periapical radiolucency , the tooth requires RCT, hyporesonance with percussion test but without pain nevertheless the pt may complaining from that tooth and the fluids released from it. 
Gingival :

Picture 18 :
Showing gingival enlargement, when we see gingival enlargement we have to determine if it was fibrous or edematous , if it was associated with firm, hard , pale gingival enlargement ( fibrous type( connective tissue growth ) 

3 fibrous types : 

1 . inflammatory associated with gingivitis :
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 in pts with poor oral hygiene and calculus and plaque  , areas have inflammation and redness and areas with fibrous enlargement (bulbous enlargement in the interdental papilla) …" chronic hyperplastic gingivitis " .
no redness with excessive enlargement of the gingival in 2 or 3
2 . drug induced :
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 affecting mainly labial and anterior teeth and less severe than the hereditary form  , pts have certain diseases discovered by taking the medical history like cardiovascular diseases or hypertension     or in pts with renal implantation  by intake of certain drugs like ca channels blockers or epileptic drugs like phynetoin and these conditions are seen with elder pts. This type is affected by the oral hygiene (so if the pt visit a dentist and performed teeth polishing and scaling before the drug therapy beginning and then completed caring about the teeth throughout the treatment then no enlargement will happen so this type is inflammatory in its origin and the drug increases the formation of the granulation tissue and the connective tissue , so in the histology of this type u will find inflammation coz it started as gingivitis and if the pt hadn’t gingivitis before , he wouldn’t develop gingival enlargement with the drug therapy .
Treatment of this type : we try first to change the type of the drug but since most of these conditions can't be treated with alternatives so we instruct the pt about the oral hygiene to improve his condition and the final treatment would be by performing a surgery " gingivictomy ".
3 . hereditary fibromatoses :
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· If the pt is child or small aged we can expect that it is 3 coz small pts often don’t take such drugs causing this condition , also in the case of hereditary type the pt will be associated with a family history (AD)meaning some other members in the family have  the condition with negative drug history   as well as those pt often have other features like hypertrichoses and mental retardation , all the teeth anterior and posterior  will be affected and from all sides labial and lingual gingival. Histologicaly if u take a sample from the gingival to allow the teeth to erupt u will notice that it is formed from a fibrous connective tissue and no inflammation is there but there is excessive amount of collagen fibers ,it is covered by surface epithelium undergoing proliferation as well with elongation of rete redges and anastomoses  , again there is no inflammation and this enlargement is not occurring because of poor oral hygiene , even in some cases the enlargement occurs before teeth eruption causing teeth to be impacted . 
Picture  19 :

Showing gingival enlargement but not fibrous , can be caused by some systemic diseases , in that picture it was similar to the strawberry in morphology, red colored ( edematous not fibrous  , there is also signs of gingival bleeding (gingival bleeds spontaneously or following a minor trauma like by brushing) espi. In children with increased susceptibility to infection , lymphadenopathy  ( mostly they are the leukemia pts espi. acute myelogenous leukemia. 
Done by : Noor Kasabi (

