Treating of root surface caries 
Structure of a tooth :
1- First layer of coronal potion is the enamel 
2- The first layer of the root is the cementum .

Cementum is usually rough and thin :
As it is rough , easy for plaque to accumulate and then caries will form , so the root surface is rougher than enamel which allows plaque formation in the absence of good oral hygiene.
As  cementim is extremely  thin , provide little resistance to caries attack .
Note :
·  in root scaling or planning in perio treatment to remove calculus , the thin layer of 
cementum will be easy to be removed , then the dentine will be exposed which lead to increase the patient sensitivity from hot and cold .  
· Because of the Presence of cementum in the coronal portion of the root , and the extend of scaling and root planning procedure radiculary , there is high probability that the cementum has been removed . therefore all root caries is dentinal caries .

Root surface lack the protection of enamel coverage.  As  in the coronal part where enamel covering the dentine but within the root a thin layer of cement covering the dentine .

Ingredient  for root  caries :
1- The susceptible root surface .
2- Bacteria 
3- Fermentable carbohydrate 
4- Time.

Definition of root surface caries :
Is soft progressive lesion that is found any where on the root surface that has lost it's connective tissue attachment  ( gingival recession) which makes the root surface exposed to oral environment .
· So the first thing for caries to be form within the root is gum recession which expose root surface to oral environment . however ; there are conflicting about root lesion at CEJ to whether the initial caries lesion occur in the crown or the root of tooth ( will be explained later ) .

** Area  of CEJ :
1- In more than 60-65 % , the cementum overlapping  the enamel .
2- ( 25-30 %) , The cementum reach to the edge of the enamel .
3- ( 10 % ) , There are an area of dentine exposed between enamel and cementum 
All three situation may occur in the same tooth .

Root caries :
OCCUR supra-gingivaly , most often at or close to CEJ within about 2 mm . so during clinical examination you have to look carefully to cervical area after you do proper isolation and dryness to see if there is any caries at that area 
The  LOCATION of root caries has been positively associated with age and gingivalrecession , and this consistent with the concept that root caries occur at location adjacent to crest of gingiva where dental plaque accumulate !
· Again , the first thing needed to have root caries is gum recession , which the root is exposed and  plaque accumulate then caries will form .

Etiology 
Causes of gum recession :
1- Plaque induced gingivitis; at which plaque accumulate, gingivitis occur then periodontitis occur which lead to gum recession .
2- Trauma : fault tooth brushing or bit habits .
3- Iatrogenic cause : invasion of biological width or following perio surgery ( quite common ) 

Remember as in coronal caries :
Caries process by definition : is dynamic process taking place in microbial deposite on tooth surface , involve phases of demineralization and re-mineralization . 
· When pH increase and become neutral the process is shifted toward re-mineralization .
·  When PH become LOW the process is shifted toward demineralization . 
· This depend on the critical pH 
· The critical pH for coronal caries is 5.1-5.2 (5.0)
· The critical pH for root caries is  6.7 
· If the conditions make the phase shifted toward demineralization caries lesion will occur , but if shifted toward re-mineralization the lesion will be arrested .

So, the dentine is demineralized by acidic product of caries process but continue far fewer if any bacteria present . the layer which still has intact organic matrix is reversibly diseased and any remaining bacteria will arrest after restoration placement . 
· The presence of sound tooth structure followed by plaque accumulation and presence of fermentable carbohydrate with available time , then caries process will be formed .

Affected vs. infected dentine 
· Once caries process start the tooth structure is called affected tooth structure which contain phases of demineralization  and remineralization  . the conditions determine to where the shift will be . 
1- If the conditions of demineralization  as ( plaque accumulation ,define bacteria , time and  bad oral hygiene ) are present ,the lesion will shift more toward demineralization   and the tooth structure become infected caries lesion . therefore irreversible destruction occur requiring restorative dentistry to replace tooth structure . 
OR 
2- if the plaque is removed and fluoride is applied  then the caries process will be shifted toward remineralization  

the dr showed as a photograph for longitudinal section of proximal caries showing enamel , dentine , pulp and enamel caries lesion .
· enamel caries lesion has triangle in shape  at which demineralization   involve the whole enamel , then acid reach DEJ and spread laterally then extend to the dentine forming again a  triangle shaped lesion . the aim of this diagram to say that : 
· the demineralization   or acid can penetrate through the whole enamel reaching the dentine and the surface still intact ; so don’t  use the probe to say this is caries lesion because probe might damage the intact surface .
· if you see by radiograph a demineralization   or radio-lucent area  involve only small part of dentine and the surface is intact with NO complain from the patient then you have to apply PREVENTIVE measurement  and don’t say this tooth is indicated for restorative treatment because this caries lesion still sterile .( the surface is intact and what enter is only acid ) . so remineralization could happen .

·  the risk is present when cavitation occur ( at which the caries lesion is infected where the bacteria is involved and the surface is broken) .  which need restorative treatment .
· If you see in bitewing x-ray a radio-lucency extended to more than half of the dentine then this caries lesion is indicated for restorative treatment because clinically caries lesion will be deeper more than what you see in x-ray . ( remember x-ray is under estimated monitor ) .

Three situation of root caries :
· Root caries may confined , started or extended to root surface .
1- Confined root caries :
· Soft irregular shaped lesion , totally located or confined to root surface ( coronal part still intact )
2- Started root caries :
· Start on large area within the root ,Then invade enamel up and laterally as one layer .
· ill dentine caries lesion 
· ( so it start in root then involve the coronal portion with ill dentine ) .
3- Extended root caries :
· When caries lesion occur within coronal part then extend to root surface .





Microbiology and patho-physiology :
· as we said , the elements needed for caries lesion are  Bacteria , F\fermentable carbohydrate and time .
· types of bacteria are : streptococcus mutans, lactobacillus  and actinomycin.  

Pathophysiology  :
demineralization   : 
·  remember , critical pH for dentine  is 6.2 – 6.4 which is higher than the pH of enamel .
· Following acid production , demineralization   occur .
· demineralization  of root surface through cementum and dentine  is 2 times rapid than the demineralization   of enamel .
· soo ,, demineralization   is faster within dentine than within the enamel, as dentine is less mineralized and has higher pH .
· soo,, we expect that the caries lesion within the root is more  .
cavitation :
as demineralization  continue ; the collagen fiber will be exposed and cavitated lesion occur then degradation of collagen fiber happened .
** similarity and differences between coronal and root caries that influence the diagnosis and management of lesion . 
Coronal and root caries share common risk factors :
1- microorganism : strept. Mutans 
2- common predisposing factors 
3- share similar process of dentine destruction and demineralization   .
differences : 
1- related to pH ( coronal pH = 5.2 ,, root pH = 6.2 ) , at which demineralization begin .
2- the rule of protelytic enzymes in the destruction of initial target tissue and rate of progression. 
 (
Caries lesion in coronal portion :
The first tooth structure to be attacked is the enamel 
Enamel is highly mineralized , so you have to expect that caries (demineralization) process is slow which occur at critical pH = 5.2 .
So after attacking the enamel and demineralization occur , demineralization reaches  DEJ then reaches the dentine .
Within dentine , invasion of bacteria and 
cavitation
 will occur .
At this stage , 
protelytic
 enzyme involve and destruction of dentine occur .
while within the root ; 
protelytic
 enzymes act directly to destruct the dentine because the root not highly mineralized like in the enamel.
) 




Incidence of root caries :
· HAO survey shows an increase rate in root caries in adult .As coronal caries increase 2 point  , the root caries increase 21 .
· By improvement of oral hygiene and increase the education , the rate of coronal caries decrease .
· And increase the retention of teeth with age will increase gingival recession which increase root caries .
· So , with generation caries within root surface will be more than in coronal portion .
Diagnosis of root caries depend on : 
1- Clinical picture 
2- Radiograph 
3- Assessment of risk factor .

· Clinical picture :
· There is no reported clinical symptom of root caries although pain maybe present in advanced lesion .
· Patient with root caries usually doesn’t complain from pain unless caries lesion is deep .
· So clinical examination depend on science of root caries rather than symptom .

·  * the most commonly used clinical  science  to describe root caries is utilize visua . depending on the color , contour ,cavitation ,tactile , and surface texture specification .

1- Tactile : by using the probe to say that this lesion is hard or leathery in consistency .
2- Color : caries lesion is brown to yellow iv color .
·  Rapidly progress caries lesion and brown colored one is usually called ACTIVE lesion .
· Slow progress lesion and dark colored is called an Inactive lesion .
3- Contour :
· Well dentine : active caries lesion .
· ill dentine : arrested lesion or slow progress lesion.
 (
Important tips :
 we can place sharp explorer probe into susceptible caries lesion .
If the explorer sticks in , it does not mean that this area is a caries lesion because even if we put  a probe in a piece of wood it will stick in the wood and that does not mean that the wood has caries lesion .
 Always use the probe to remove food debris or any remnant things in the cavity.
Always do proper isolation and dryness , with good vision and good light ,and you may use the probe 
 
, but remember probe may create damage to caries lesion or tooth rather than helping in diagnosis .
)





· differential diagnosis of root caries :
· the possible lesions on the root surface are either :
1- active root caries 
2- arrested 
3- just stains 
· to differentiate :
1- depending on color :
· active caries : is light brown 
· arrested caries : is dark brown 
· like the coronal lesion ( white spot lesion )
2- depending on surface texture :
· active caries : soft , leathery and elastic in nature .
· arrested caries : hard and rough texture .
 
 
· radiograph 
accurate bitewing radiograph can help in diagnosis of root caries .

· remember : depending only on x-ray can't do proper diagnosis , because x-ray is sth to help . so you have to do proper clinical examination and then say whether you need x-ray or not .
· the bitewing should be free from cervical burn out and over lapping - cervical burn out  occur in multiple teeth bilaterally – AND  you should be able to detect if there is any bone loss .
· so , to tell that this radio-lucency is root caries not cervical burn out you have to see first bone loss .
· so,,the patient has gingivitis then peridontitis which lead to bone loss then gingival recession occur . by this root surface is exposed and caries will form .
· root caries involve the cementum and the dentine of the root located just below the cervical region of the tooth without involving the enamel . 

· clinical case :
patient with NO gingival recession in clinical examination , but there is root caries on bitewing x-ray . How the root become carious without being exposed to oral environment by gingival recession ?!
as we said , root caries has 3 possibility ; one of them is extended root caries at which the caries start at CEJ involving both enamel and cementum of root surface without having gingival recession. But be ware that with time you will see gingival recession .


· assessment of risk factor 

1- gingival recession : occur with aging and after perio surgery.
2- Xerostomia : accompany from radio-therapy  or as side effect of many medications .
3- High sugerintake .
4- Improper design or\and use of removable partial denture ( RPD)
5- Over hanging restoration 
6- Smoker.
7- Low saliva flow ; remember normal saliva flow is 1-2 ml\min but if it is less than 0.5 ( 0.3-0.7) then it consider LOW and sth wrong in saliva flow .

Location of root caries and management :
1- Exposed root surface 
" management  : remove the caries and restore with proper restoration . "
2- Defect margin of restoration. Can be seen in radiograph at which caries found below the defected restoration causing caries lesion on root. ( as well as in bridges )
" management remove the restoration , assess the restorability of the tooth before restoring the tooth "
3- Overhang restoration :  dr showed as a photograph of overhang amalgam restoration at which plaque is accumulated and food impacted causing root caries .
" management : replacement of amalgam restoration with correct restoration . "
4- Caries lesion distal to the 7 when the 8 is impacted 
" management : extract the impacted wisdom and restore the 7 with proper restorative material ."

Clinical feature of root caries : 
1- Gingival recession is pre-request for formation of root caries.
2- Semi-permeable junction which is bacteria retentive cell is then exposed ,  clinical appearance is rang from small slightly soft discolored area to extensive yellow brown soft or hard tissue 
3- Active lesion : well define , soften area with yellow to light brown discoloration .
4- Slowly progressing lesion : brownish – black with leathery consistency. 
5- Arrested lesion : shiny and hard , polychromic with yellowish-brownish or black discoloration . 

· Root caries more common in male than female .
· Most commonly seen in mand. Molar , premolar , canine then incisor. This order is reversed in max. ( incisor , canine , premolar then molar ).
· Facial and proximal surfaces more scriptable than lingual or palatal surfaces .

Root caries lesion can be classified according to :
1- Caries activity : active or inactive.
2- Tissue involvement  as : dentine or cementum caries .
3- Color : as yellow , bright brown , dark brown or black.
4- Texture : as soft , leathery or hard .
5- Presence of cavitation .
6- Location : caries lesion that is confined to root ( primary caries lesion ) , or started and  extended caries lesion ( secondary caries lesion ).

Treatment of caries lesion :
1- Rotary instrument 
2- Chemo mechanical method .
3- Laser 
4- Ozone .
5- air abrasion 
6- Sonic preparation 

Rotary instrument :
· Best way for cavity preparation by using low speed rotary hand piece with large round bur with water . by following the periphery of caries lesion . don't go directly to the pulp ; always clean the walls of the cavity .
Remember ; the walls of the cavity are occlusal , mesial , distal, and gingival seat.
· Note : root caries has triangle shaped ( cone shape ) - as coronal caries . once you clean the walls , you clean the cavity without the need to touch the axial wall .
· Don't use high speed hand piece with large round bur because it difficult to control it.
· Large round bur : large in size to be adequate to size of cavity.
1-  in order not to waste your time with small round bur on large cavity 
2-  to prevent occurrence of pulp exposure .
3- As the size of round bur increase the number of flutes ( knife edges ) increase making good shaving . 

Chemo mechanical method :
· using chemical material then mechanical instrument for caries removal.
· By  application of gel called cariosolve to the tooth tissue which selectively soften caries dentine , thus facilitating it's removal .
·  Cariosolve : it is pink gel , we apply it as we apply the bonding agent .
·  we put the cariosolve in caries lesion whether in coronal part or within root , then by Hand instrument we remove the caries 
Advantages :  
1- Pain reduction because there is no dentine tubule cutting 
2- Quick and easier 
3- Faster than conventional method 
4- Good patient acceptance .
Disadvantages: we need to use hand piece again so it is not very common .

Laser 
· Complain of CO2 , erbium substituted yttrium and aluminum ( ErYAg) 
· Dental lasic is design for cutting tooth tissue both ( soft and hard tissue )
· Advantages  : fast as high speed H.P , silent and doesn't require use local anesthesia for preparation of enamel and dentine .
· Disadvantages : very expensive , very difficult to control and burn the surrounding structure.
Ozone ( O3 ) 
· One of the most powerful antimicrobial agent 
· Currently used in medicine and dentistry 
· Deliver O3 to caries lesion may induce reduction of microgenic bacteria.
· This method may arrest the progression of lesion and in the presence of fluoride remeneralization may occur. 
· Advantages  : delay or prevent the need of traditional dental conservative by drilling and filling .
air abrasion 
· Similar to hand piece 
· This machine inject powder of Al2O3( aluminum oxide _ by high speed which remove the caries .
· It acts to deliver jet of Al2O3 particles through fine nozzles , these particles cut  tooth tissue and restorative material .
· Best suited for treatment : 
1- Small cavities : pit and fissure 
2- Root caries 
3- Recurrent caries around existence restoration .
· Advantages :
1- Quick and easy mastered 
2- Faster than conventional method 
3- Pain reduction ( bcz no dentinal tubule cutting )
4- Better patient acceptance . 

· Disadvantages :
1- Over spray can contaminate the surgery .
2- It is large hand piece .
3- Block the suction unit ( because it gives a powder )
4- It causes a damage to the unprotected adjacent teeth.
Sonic preparation 
· It is a hand piece with interchangeable tips .
· Scaling root surface and debridement.
· Use for minimum caries removal.
 



 

  





  



